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1.0 Introduction

* develop a common understanding of the various resource
management and environmental problems affecting Sub-Saharan
Africa.

* create a programmatic framework for setting
rpiorities, by management needs or by sUb-regions

The planning process was designed so as to:

Executive Summary

* recommend courses of action.

A plan for supporting natural resources management in
Sub-Saharan Africa is being prepared under the guidance of an
intra-agency working group, comprised of staff from the Africa
Bureau and the Bureau for Science and Technology.

The goal of the plan is to provide a framework for a more
coherent and effective long-term AID response to needs in
natural resources and environmental management

* analyze various solutions, needs, and opportunities to
resolving managment problems

This document constitutes a background review and analysis of
renewable natural resources and environmental management
problems in Sub-Saharan Africa. It prQvides the analytical
building blocks to be used in the formulation of a programmat.ic
framework and plan. That plan will be prepared as a separate
document in September.

The material in this document will be reviewed within AID and
also by outside experts in AU<just for accuracy, validation of
the orientation and suggestions. Next a plan will be drafted by
AID staff that takes into account these reviews as well as the
technical analyses contained herein.

The plan will reflect the need to IRore effectively integrate
agricultural and energy development and natural resources
management. It should also provide the basis for cooperative
efforts with other development assistance organizations, public
and non-governmental.



2.0 Natural resource and ~~vironmental proble.s

Seven problems were identified at the outset of the planniog:

* soil erosion

* soil productivity -- loss

* vegetation -- loss or degradation

* water reso,urces -- degradation by pollution,
salinization, etc.

* Diological resources -- loss, decline of diversity

* coastal resources -- loss, degradation

* stresses on natural resources due to drought

These problems were reviewed indivdually, in terms of state of
existing knowledge, known responses or solutions, and
experiences with development assistance.

Next sUb-Saharan Africa was divided into a number of
sUb-regions, using agro-ecoloqical criteria as well as
differences due to popUlation den.sities and species endemism.

Tbe sUb-regions constitute a geo<jraphic screen for better
understanding natural resource problems and needs in relation
to development. It was thought that they could serve to define
actions at a programmatic level, embracing several countries,
similar to the sUb-regional definition used In the Plan for
Sl:lpportinq Agricultural Research and Faculties in Africa.

The sub-regions are:

* Arid and semi-arid tropics

growing period 0-180 days, no cultivation below
350 mm, or approximat.ely 75-day seaSOR.

* Sub-hllmid tropical uplands.

180 to 270-day qrowing period., elevations 100-300
meters north of equatur and lip t.o 1000 soutta of
eq'uatot. One rainy period, except 1ft Bthiopia and
Somalia wbich have two.

•

•

•
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t: Humid equatorial lowlands

270 to 365 day growing period, light population.

* Humid coasta~ lowlands

270 to 363 day growing period, dense popUlation.

* African Bighlands

growinq period variable, elevations generally
above 1,500 meters, dense populations.

* Madagascar and Indian OCean Islands

distioquished by floristic endeaism and insQlarity.

SUb-re,ional areas

(millions of faa)

•

Arid tropics
Semi-arid tropics

total

Humid equatorial l~llands

and
Hlimid coastal lowlands

S\1b-blounid Tropical Qplands

Highlands of Bast Afri~a and
Cameroon

J1JadaeJascar

Total

553
316

9lJ

424

278

97

58

1,79' a1.11 ba

SCMJrce: PM, Report Oft til. 1.91'0"."01011".1 10ft..
Project, Vol. I, lIetboclGIGlj7 aAd .....1'. for Afrlce. ROme.
FAO. 1971



3.0 Resource management problems by sub-region

Arid and Segi-arid Tropics

Tbis is tbe largest sUb-region, and the one with the most
serioQs resource management problems. These include various
stages of degradation of agricultaral and forested lands in the
semi-arid portions and of grazing lands in the arid portion.

Degradation bas been exacerbat.ed by the drou9ht, which slowed
or stopped tree growttil and killed more susceptible trees.
Unrelieved exploitation pressures on groundwater and on all
vegetation near villages ~r water boles for f~el or fodder has
created deserts in their environs. This environment.al
degradation has rendered the SUb-region and its inhabitants
more vulnera.ble to the drough i . as well as to the expected years
of poor rainfall.

The processes of degradation and of desertification in this
SUb-region are one and the same. Notwithstandin<j the
co~'siderable amount of pop,ular alla scientific writing abGlat
desertification ill Africa, t.he act. '.1a1 process has not been
monitored or researched. Conseq'~ent.ly the rate and
reversibility of desertification is poorly known.

Soils are relatively illfertile, typically lackin'9 phospborus
and losing organi.c matter due toover-c'alt.ivation.
The arid ranqe can be productive, but bas been seriously
over-grazed, especially in Botswana, Somalia and parts of the
Sahel, particularly where wells and water point.s have been
developed. Tree growth i.s slow, unless there is abundant
snallow <jrou,ndwater. G,tQwt.h rates are from less tl'aall 1/2 cubic
meter to 15 cubic meters per ha per year. B:li,calpytlls have nG~

grown well at less than 8Q~ mm of rainfall.

Plant genEtic resources import.ant to the sUb-reg1.on·s fwt.wte
bve not been thorou9hly st~died, collected or wsed ill applied
research. Wild and d'3mesticated mi.llets and sorCJ~u:ns, browse
species, and various le<ju'lnimous trees s·peci.f3 can be cited.

The slib-re<jiGn's wildli.fe is important as a toutisim attta-ct.ion
and more C)enerally as a fGod soutc:e. Unique, endaft.CJered 8i"Cles
are found in Niger and aotsw-ana. The iilner deltas of the
Sahelian states serve as over-winterin() habitats for Butopean
waterfowl. Africa's most imprtant wildlife parks are found in
this SUb-region, but manaCj~meAt is weak, alld development-.
threatens their viability.

- 4 -
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There are critical fuelwood and construction wood shortages
throughout the region, especially in the Sahelian states. Rates
of exploitatioD exceed natural growth rates. Puelwood scarcity
is presently a greater limitation thaD food produ~tion to the
the populatioD slIpporting capacity of the seai-arid portion of
the sQb-region.

Neither small nor large plantings of trees for fuelwood are
keeping pace with the cODsWllption, nor do rural people lise
woodlots for fllel. Polewood is in greater demand. Village
nurseries and woodlots are helpful but land for plantations is
insufficient where tbe needs are greatest. Better .anagemeat of
natllral forests the vide lise of more efficient cooking st.oYes,
and more efficient charcoal making are seen as more effective
ways to resolve the fuelwood problem. Urban fuelwood or
charcoal shortages pose more coaplex problems, iDvolviag
policies concerning cutting fees, concessioD teras and cona~er

price controls.

Excessive prllning and removal of trees and busby vegetation in
and around farm fields and villages has interr~ted the
nlltrieat cycle, leading to loss of soil fertilit.y, and baa
increased the exposure of the soil to high temperatures and
erosion by wind during the long dry season. Yielda are dowa,
but fertility decline has been masked by poor rains or drOQ9bt..

The restoration of permanent. vegetation throuCjb tile plaatl1l9 of
multiple purpose species, such as tile Aca<:la albida, windbreaks
and bedges is a pre-requisite for su.t.ainable aCJrlcult.ure In
the semi-arid portioA of t.lle s'ub-reglon. ney are esaential to
the organic matt.er cycle, and organic matt.er 1s easential to
soil product.ivit.y, even When cne.lcal fertilizers a~e ased.

Numerous expeciences wit.b larCje aRd small scale project.s ~lll tbe
semi-arid zone bave demonatrated tbe feaaibility of ata,,1',1.I.11a9
dunea, reteneration of .at.aral veCJet.atio8* .9rofo~..tty
pIan4dnCjs, plantin9s of coraatr\lct.lon(pole) wood a~eclea, aft4
arrest.ing soil and water 10•• throuCjb eroaioft control worka.
Learn1ng bow to motivate and actlve1y eRCJate .ll1age .ocleties
1n t.hls work has beeR critical to pto,ec~ s"cceas.

Tbe arid lofte range 1. productive wheft it 9rows aad r.sill.nt
t.o tlle errat.ic rainfall regime, especially if traalnt allcl
Drowsint pteasutes ate removed. "feRAla! breve. epeel•• t.Mt
tap deeper groundwat.er ar. 1aportaat. .oare.. cal dry sea.Oft
forage In tbe Sahellaa taneJe, aftd they are 1Mt1n, GVet-b~CN••c1 ..

-'S -



Range and livestock projects have failed to achieve range
aanagement, with few exceptions{e.g. IPAL project in Kenya, aDA
project in Botswana). Ignorance, aisunderstanding of or
disregard for the behaviour of traditional pastoral groups
appear to have handicapped these projects. Also lackiDg is a
more precise understanding of range ecology.in Africa's arid
zones.

The water and the fisberies of rivers and lakes have beeA used
and managed by various groups in this SUb-region for centuries.
Ground water resources are not well known but are being
actively tapped, both at the groundwater table and in deep
aq\1ifers.

Some states in the region have large surfaces of irrigable
80ils: Chad - over 1 million ha; Burkina Paso - 300,000 ha;
Kenya - 300,000 ha; and Sudan with the largest surface - 1.6
million ba. Large schemes may be needed in the future for food
production, but at present. improviAg existiDCj, small scale1
traditional irrigation is being viewed by AID and PAO as the
better option.

Modern irrigation has be.n difficult to develop. ~e terrain is
generally too flat for graVity flow; river flows are markedly
seasonal: and good dam and reserYOir sites are few. ~raditional

management of flood plain soils and pastare resources is
conflictive with modern schemes. Schistosomiasis has been an
inevitable accompaniment of canal-fed irrigation. Large
parastatal river basiA development organizationsbave beea
ineffective and inefficient. Large schemes are devoted to caah
crops not fOGO crops.

Nearsho,re and estllarine fish~!Cies tesoutces in tile su~r..lon· a
coastal states yield forelgn exchange .s well as • flab fot
lGcal coftsllmption. Reported flsb catcbea h&ve inereaaM rapidly
in the last decade. but estllarine fisbertes are beia.J .t.re•••d
by a reduction in freshwater inflGW due to tbe droutht.
Management of marine fisberies exploited by interA.tiona1
fleets bas been weak. Illa",rove. aregeAerally Dot a.aa." .ad
are sllbject toover-cutt.ln9.

Sllb-tuamid. Tropical uRlands

This sUb"'regioA desetlbe8 a ct..acent .bleb aeparate. tae flumiel
tropics from t~e arid and semi-arid tropics. %t.. 10ft9 9towlft9
season of ll(J-Z7G clays is opt,lm,un fot all tainled oro,. .I~.,t

sweet pot.atoea. Itsllplaacla ate ratber remote. The ..ppet
headwatets of many important rivers ariae in t.be 8ub-reflon:
Sene,al, "ifjer, Gambla, a·ftd Chati. The ...I)..reflon apa"a ••ftl
frontiera, a·nel only t.wo st.at.es ate eAtirely encolftPa••ecll CM
and "ala",i.

., .

•
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Soils are bighly variable and in general are very old. Laterite
outcrops occur, or can be exposed by erosion. The
coarse-textured Alfisols typical of tbe sUb-region are
moderately fertile but do not hold water well. Natural
vegetation is semi-deciduoQs to deciduous open woodland. It haa
been altered everywhere by shiftinq cultivation and firea.

Important genetic resources of the sub-re4jioll inclgde wild and
domesticated sorghums and millets, cowpeas, and
trypanosomaiasis tolerant cattle,

Coastal fisberies and mangroves in Mozambique ate bea.-ily us..d
and threatened by present aDd proposed dams on tbe lambeai
rivet. '

South of tbe Congo Basin elevations in this sUb-region mar
attain up to 10;)0 meter, but Dorth of tbe COllejO Basin
elevations are m\lch less - 10'0 to 300 meters at most.

The tse tse fly and tbe black fly vecto~ of river bliftdfte•• aad
malaria vectors occur in tbe 8ub-te~ioft. limitin, th. velfar.
of people and cattle. 8tradication efforta are underway.

Soil etosion, dwindlln~ firewood supplies, aad fires ate tbe
major natural resoutces mana.ement ptoblem. 1inted to
atricultural development in the sub-ret ion. Alac tbe .au.,..eftt
of critical upper catcbm.n~ areas, such a. tb. routa D,alOft
plateau and hiCjhlaada in Guinea, whete tb. Gambia and .iter
rivera arise, is an importaat need.



Sahelian states with sub-humid forests in their southern
extents wiil be increasingly turning to these for urban
charcoal needs. Their remoteness from capital cities is the
only brake on exploitation. In the longer term, as tse tse and
black flies are erradicated or controlled, this sub-region will
predictably receive surplus population from the adjoining
semi-arid zone. Inappropriate landuses and intensification of
traditional cultivation could lead more quickly to land
degradation than in the semi-arid tropics.

African Highlands

The 1500 meter elevation defines the lower agro-ecological
boundary of the African highlands, although their pbysical
definition begins in places at around 1000 meters.
Average temperatures range from 20 to 16 degrees C in the
tropical latitudes, and between 16 and 10 degrees C in the
Southern African Sub-tropics. The climate is salubrious for
people and livestock alike.

Forests are largely gone, except at higher elevation~ or wbere
protected. Alpine flora is unique; the wbite backed mountain
gorilla is native to the Rwandan/Zairean volcanic mountains.
Only on Mt. Cameroon, however, are montane rainforesta found.

The remaining forests of the Ethiopian highlands contain tbe
wild progenitors of Coffea arabica, and are an important
reservoir for disease resistance traits.

Dense popUlations are typical: 75 - 400 + person,s per sq IuD.'
The Ethiopian highlands harbor 22 million people.

Crops gtown are sorghum and millet at:. lower elevationa,baraanas
and maize over a wide range of eleYations, and above 2,000
meters, potatoes, peas, and Wheat, as well aa tea and pyrethum.

Soils are of yariable age, origins and fertility. Rwand.'s
volcanic soils are the most productive, supporting up to 600
person/sq km •

Soil eroston has long been a problem, Which haa become aore
severe in proportion to 90pulatlon growth. One of the largest
soil etosion control programs in Africa 1s underway 1n t.be
Ethiopian hlgblanda, with assistance from the World rood
programme.

- II -
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lenya is undertaking a broad and apparently successful campaign
to control erosion from steep lands. Rwanda and Lesotho also
have carried out erosion control program. for many yea~s. Lack
of soil erosion monitoring or impact studies throughout the
SUb-region limits an appreciation of the effects, bowever.

Many and diverse kinds of projects concerned with erosion
control, forestry and fuelwood, agricultural production, soil
and topographic mapping, specialized livestock, and fisheries
have been supported by governmental and non-governmental
organizations alike in tbe African bighlands.

The greatest long term need in r~newable natural resource
management will be that of entirely arresting erosion, and
developing ecologically, socially and economically s~stainable
landsue systema for population densities that already are
stretching or exceeding the land's supporting capacity and for
farm sizes that are too small for significant commercial
surplus. A parallel need i. that of preservin9 for••t. Oft steep
upper slopes as well as those already protected .s parks. .

Humid Coastal Lowlands

Th!.s is a densely settled strip on the West Africa" coast, from
Nigeria to G\iinea aia.au, with 210+ ifowlq ....on vltb two
rainf.1l peaka and a a-month dt1 aea.one.ligbtly lon.er 1~
Guine. ai.sau). The co.stal cities are growin9 rapidly, and
this i. the most urbanized sub-region.
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1.0 Soil erosion and declines in produc~ivi~y

2. reduction in soil prod'uctivity -- througb such
processes as desertification, leachinC) (in humid
zones) or salinization.

Two major areas of concern related to the soils resources in
Africa were initially identified by the AIn Planning Committee:

This review briefly describes in general terms the nat.ure and
causes of these two kinds of land degradation, corrective or
preventive measures, and approaches by AID and others to
applying these measures. SUCJgestions for actions finalize the
reView.

The two problems often occur together. Soil loa. by er08ion
results in loss of soil productivity, with few exeeptions(e.g.
deep, uniformly fertile volcanic or loe•• soils). In this
review, however productivity losses anel erosion are treated
separately.

Extreme erosion and productivity loa. 1~ ar1d'envlrooment8
leads to desertification. Desert.ificatlol\· involve. vegetation
as well as soils. It will be dealt witb in a comprebensive way
in ~he discussion later of the ecological stres••• caYseel by
periodic drought.



The coastal strip's clay soils are fragile and easily degraded
under cultivation of annual crops. Forests have been largely
removed, causing great concern among scientists for the loss of
the sub-region's endemic flora and fauna. The coastal forests
exist in only small pockets, and have been reduced to la' or
less of their original extent. Grass savannas with poor
agriCUltural potential are found.

Guinea Bissau's mangroves and islands are important resources,
and seasonal habitats for migratory birds. They are being
converted to rice production, however. Catch statistics suggest
that coastal and marine fisheries are not important, except in.
the Ivory Coast.

Export crops are major landuses: rUbber, cacao, and oil palm.
grown on small and large scale plantations. Food crops are
cassava, maize, yams and rice. Shifting cultivation has
converted the original forest to a low brush not exceeding 5
meters, and periods of cultivation are extending while fallows
are shortening.

Dry season brush fires set by farmers and herders destroy
vegetative growth but damage soils as well, by baking the
surface and killing micro-biological life.

Alley cropping techniques developed over the past 8 years at
the International Institute for Tropical Agriculture(IITA) at
Ibadan, Nigeria, promise to be an effective substitute for
fallowing, and thereby stabilize food crop production and soil
productivity.

The conservation of remaining forests and existing parks and
protected areas is of urgent importance given the state of
deforestation. The forests of Guinea and Guinea-aissau have not
been adequately surveyed. Forests and parks management ia
generally weak.

Humid Equatorial Lowlands

This lightly populated SUb-region in central Africa has a
growing season in excess of 270 d.ays, but it is lesa humld
than, for example, .the Amazon bAsin. There are two ralnfall
peaks and over moat of the Con90 Baain total rainfall 1s around
2000 mm.

- 11 -



This is the only sUb-region that was projected by FAa to not be
facing the spectre of over-population by the year 2000. The
livelihood of rural people is based on shifting cultivation of
cassava, yams, maize, beans and rice, and some hunting and
fishing. Zaire harvests 100,000 tons of fish per year from its
fresh waters.

The sub-region's 140 million hectares of closed forests(60' of
African's closed forests) are characterized by mixed,
semi-deciduous species. Over half the continent's plant and
animal spec~es are found in the sUb-region's forests.

80\ of the plants are endemic. For the present unique
biological resources are not threatened, although only 5.8
million hectares are protected.

Deforestation is taking place at the rate of 220,000 ha a year
-- less than for Ivory Coast alone.

Illegal hunting for export trade in ivory and other animal
products is a problem that is not being resolved.

Madagascar and Indian Ocean Islands

This sUb-region includes the Comoro and Seychelles Islands and
Mauritius, but is dominated by Madagascar, for its size and
population(S9 million ha and 9 million people) and its
floristic uniqueness.

Thousands of species are endemic to Madagascar and are not
found on the African continent. They represent a statehouse of
genetic wealth. But grasslands have replaced most of the
forests.

The other islands also contain a measure of unique flora, and
in addition important coral reefs. Madgascar's mangrove foreata
support important prawn fisheries.

Mangroves are being over-cut in the Seychelles.

Coral reef destruction is serious in the Comoros.

Soil erosion is destroying 1 million hectares of agricultural
l~nd per year in Madagascar. 3,000 has of paddy riceland are
lost each year to erosion, equal to the amount brought into
production. Cyclones occasionally buffet Madagascar, with
devastating erosive power.

- 12 -
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I. DrlRODUCTION

The complexity, severity and uniqueness of Sub-Saharan Africa's
developmental and environmental situation defies ready
comprehension. AID and other donors have expended vast effort
and sums whose effects are not easily summed up, so great and
diverse are the nations and environments in this huge continent.

A need to better articulate and coordinate AID's approach to
Sub-Sahara~ Africa's environmental problems -- desertification,
deforestation, loss of genetic resources, and others reviewed
herp-in -- led to the draftin9 of the present document and the
planning process to which it contributes.

The visible link between human SUffering and environmental
degradation is nowhere as evident as in Africa. The spectre of
so-called African ·environmental refugees· fleeing from the
ravages of drought and desertification triggered a massive
outpouring of u.S. humanitarian assistance to the continent.
It bas also re-confirmed the determination of those concerned
with African development issues that efforts to reduce the
region's vulnerability to these and similar disaster must be
strengthened.

The Agency for International Development (A.I.D.) has been a
major donor in supporting environmental/natural resources
programs in Africa for the last ten years. Much haa been
learned about the prOblems and mod.)st achievements recorded.
This review document examines the~e experiences and lessons.

USAID i'ntends to maintain a cont.inuing commitment and level of
support to the natural resourc~s management needs of
SUb-Saharan Africa. This must te a long-term effort, but in the
near term there must be a concerted effort to consolidate the
present gains and rationalize the approach to natural resources
management development programs in t.he Re~ion.

-1-



The dynamic of Africa's environmental decline

As famine struck in 1984/85 after several years of drought, 10
million people in 20 African countries were forced to abandon
their land and seek relief. Another 20 million in these same
countries of Africa's extensive arid-semi-arid zones were
jUdged to be at risk by the United Nation's Office of Emergency
Operations in Africa. Two billion dollars of relief assistance
was needed to stem the tide of death sweeping the RE!9ioD.

One can only spEculate, however, on how many of these people
were victims of the fatal combination of drought and
desertification. In vast areas of this zone of Africa, the
sparse rainfall fell on highly degradEd areas - stripped of
vegetation by land clearing, overgrazing and fuelwood
collections, with soils eroded by wind and water and depleted
of organic matter and nutrients by ~~ntinued cropping with
inappropriate agricultural practic-as. Dr.ought in Africa is
recurring and unpredictable but its impact". is directly linted
to the condition of the lands were i~ occurs.

Desertification is perhaps the most visible of Africa's
environmental problems. There are many others, slower, less
dramatic, and more pervasive, inexorably eating away at the the
fabric of the ecological balance on which Afirca's destiny must
be built.

The prclmise and potential of East Africa's highlands where soil
quality and favorable climatic conditions mean good
productivity, is already severely undermined by population
pressure leading to small farms, reduced fallow and massive
erosion (over 50 tons/ha/yr. in many areas). Bxteasive
portions of Ethiopia's high plateau have already been so
degraded that huge sums must be diverted from development
programs to undertake extremely costly rehabilitation Wbrks.

Semi-arid Africa's precious water resources preserat complex
management problems. Three of the major rivers of West Africa 
the Senegal, tbe Niger and the Gambia - which repreaent a
significant portion of this SUbregion's future lrrlgation
potential, rise in the Pouta DjalloD Plateall of central Quinea
(Conakry). Yet this area too, with Ita ftagile scl1s, has a180
been a victim of too many people practisint poor land
husbandry. Stt.eet erosion,n,utrlent leachin9, and reduced:
fallows have halved the production (from 600 kg. to 300 kg. per
hectare) of even the ·fonio· (1)1q1taria exil1.), the poor
grass-l1ke gra11'l crop now employed by the slIbslstence farlfters

..
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on these impoverished and acidic soils. This is only one of
Africa's major watershed areas where, both upstream and
downstream, negative impacts are directly affecting development
potential.

The problems of Africa's rich natural resource endowment are
also visible in the rapid decimation of its magnificent
wildlife heritage. Elephant populations in Kenya have declined
from 160,000 in 1963 to 60,000 in 1983 despite the country's
extensive system of parks and preserves. The Africa rhino :n
Tanzania and Kenya, reduced from over 6,000 in the
mid-seventies to less than 350 in 1980, must now be intensively
nurtured by man to survive as a species.

If indeed natural areas with their flora and fauna must give
way to accommodate man and h1s needs, this must take place
without endangering the biological diver~ity Which underpins
the world's common gene pool and i~s evolutionary survival.

Nowhere is the world's bio~og~cal div~rsity more tbreatened
than in Madagascar wh'!re the d~struction of only a few hundred
hectares may mean the extinction of an endemic plant or animal
species. Much of this habitat lo~.: is t~e result of fires and
shifting cultivation which aft£r decimating the rich flora and
fauna will also continue to weake~ tre existence of anotber
threatened African species - man r.imself.

These few examples ale inadequate testimony of either the
complexity of the problems or the variety of the ecological
conditions which characterize the vast African continent. It
is clear, however, that a better understanding of African
environments and the relationsh1p to and impact of human
activities will be required if development agencies are to
effectively assist Africa'p governments and its people to cope
with the present deqradation , ••d avoid exacerbating it. ift the .
future.

Recent Initiatives

A.I.D. projects dealing with nat~ral re.outees in Africa date
back to tbe 1950's wben PL-48Q funds were aI.eel fot a varlety of
reforestation effort~, albeit 5'articularly ln Morth Africa •

The Sahellan drougbt of the Lat.e aixtlea/early aeventies
coupled with governmental (Afrlc.n ~nd dOllor alike) reCo9nition
of the environmental de<Jradati~'t :: • .,;,tor s.~ developmeftt. ,
stimulated new impetlA. to A.l"O.· a lilterest in natural r••OlAre.
mana~ement. Palelwood harvestln~ w.a cOAsidered to be a
particularly important caalsal agent of environment.al
degradation, and • ne~ generatiQn of projects, _mphaaiaiftt
teforestation, were laYRched.
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Over the past eight years, A.I.D. has committed a total of
approximately $300 million (more than a third of which PL-480)
in forestry and closely related natural resources and renewable
energy projects for sub-Saharan Africa. These figures do not
include the substantial sums invested as part of larger
agricultural and rural development efforts which addressed sucll
basic natural resources concerns as soil and water. Likewise
these projects were not restricted exclusively to
rehabilitation efforts but also focussed on building bost
country capability through training, education and
institution-building, improved planning and land-use inventory
and on limited amounts of research:

III the period 1978-1981, the Agency helped to underwrite a
series of 21 environmental profiles of African countries
prepared in conjunction with US/MAS program. These reports,
largely desk studies were seen aa early steps in a process to
develop better informat '.on for. A.I.D. missions, bost country
officials and others, on the environmental situation in eacb
country and to identify critical areas of concern.

A series of policy statements, general guidance and planning
documents issued in the last five years have also enbanced the
Agency's role in environmental and natural resources
management. These have inclUded items of both a general and
Africa specific nature:

Policy Determination 74 - A.I.D. Forestry Programs and Policies
(April 1981),

the Agency Sector strategy for Environment (NOV. 1983),

the Agency Sector Strategy for Forestry (reb. 1'84),

the Africa Bl1reali Strat.egic Plan (Jlily l'84),and

t.be Plan for Sl1pporting Agricult.ural Researcb and Facultie. of
A9ricultlire in Africa (May 1'85).

Each in it.s turn ba~ emphasized t.he import.ance of tbe nat.ural
reSOlirces component. in t.he development. equ.at.ion and recorded
the evollition of Agency thln.kin9 and planning t.o addr••• ttll.
sect.or.

The recurrence of devaat..t.ing drought and ita direct.
correlat.loll wit.h environmental degradation baa prOlftpte4 the
need for the preaent plan. It comes at. a time wbeft tbere haa
also beeR considerable int.rospection int.o t.he appropriate mix
and act.ion priotities bot.h fot the natural re.ourc•••ector lad
fot AfricaA development ill ,eneral, not. only witbin AID but
t.broughout the donor eommunity.

-4-
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American foreign assistance programs in Africa have expanded
dramatically in recent years. A.I.D. now provides about $800
million annually in economic assistance to 41 countries in the
Region. This represents a fivefold increase in assistance
levels since 1974 and a 50' increase since 1981•

•
Changing political and economic trends, drought and other
emergencies and evolving U.S. foreign policy objectives have
accounted for significant shifts of U.S. assistance to African
countries. Assistance levels are likely to continue to
fluctuate but the Agency is making a determined effort to focus
attention and resources OD the most important issues and to
maintain a dynamic program approach over the near and medium
term.

A.I.D.'s programs for Africa over the next several years will
continue to be directed at three major priorities - ecoDo.ic
restructuring, human resources development and a9ricultural
production and market development. These priorities reflect
those of the Africans themselves as witnessed by the action
resolutions emanating from the recent United Nations General
Assembly Special Session on the Crit.ical Iconomic Situation in
Africa (May 1986). They recommended attention be directed to:
eonomic reform and st.ruct.lIral adjust.ment, priority attent.ion
and resource commitment to agricult.ural rehabilitat.ion and
aevelopment, promotion of sectors support.ive of agriculture and
rural development., efficient development and utilizat.ion of
hllman resources, and cont.inued attention to the problems of
drought. and desertification.

At.t.ent.ion t.o t.be natural resources base for agricult.ural
development. is also a concern of African government.s. At the
First. African Ministerial Conference Oft the Bnviron.eot., beld
at. Cairo, from li·to 18 necember, 1985, it was decided to
st.rengt.hen cooperation bet.ween African governmenta in economic,
technical and acient.ific fields. The prime object.ive being t.be
halt.ing and reversing the degradation of the Africaa
environment in order to satisfy the food aftd energy neecla of
the peoples of the continent.

A Lon, Term Plan for AtD support to Nat.ural Reaources

At the direction of tbe Administrator, an lntra-Ateftct troup
has been workln9 t.o.laborat.e an A.I.D. Plan for sumrtin9
Natlltal aesolltcea Mana,ement in AfrIca. 'fila plan 186.1nt
prepared to ,vide the Agency, its Bureaus and Rlaaiona in
analyzint, integratint and Chooalat natural r.aoutce' pt~t••a
and activities as key elelfterat.a of the Ateney developiftent.
strat.egy for the reglon.
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The goal of the plan is to provide a framework for a more
coherent and effective long-term AID response to needs in
natural resources and environmental management

The inter-actions of the Plan and agricultural development will
be e~~licit. There is overall agreement between the O.S. and
its host country partners that agriculture should be the
primary -engine of growth- in Africa in the near and medium
term. However, agricultural productivity will require special
attention to restoring or maintaining environmental stability
so as to protect soil fertility and ensure the integrity of
water resources.

The linking of natural resources management and agricultural
development will mean increasing attention and support to a
series of actions pragmatically integrated into current
development efforts, inclUding: better land-use planning;
controlling devegetation and deforestation; enbanced natural
resources management; rehabilitation efforts to reverse
environmental degradation through soil and water conservation
and tree planting; and a concommitaat program to strengthen
national understanding of environmental issues, to improve
polici' and to build on the present emerging institutional
structures for these prQ9rams.

The plan that will be developed will serve as an analytical
benchmark and baseline for future as.sessment.s of the program
an·d its priorities. It is also designed to belp assess U.S.
comparative advantage in the natural resources sector by
suggesting bow.American tools and technology can be btought to
bear on the problem and isolating researcb n.ed. where tbese
appear to be serious c.onstraints to future development.

The Planning PFocess

A working group has carried out a careful 8equential aMlysts
of the situation. ~nis

has inclUded the following steps:

The Africa Region has been divided into a aetle. of
coherent agto-ecological zones and an ••ae,ament of t.he
major environmental-natural re.outces prOblem., including
desctiptive narrative statements, assembled fot ••cb,

- Considerable effort and reference lla~.rl.1 ,athetecl t.o
permit a cartogtaphic expte••lon of tbeae i.a.....0 a. to
<I_fille lones of .ct.lon aad intetlillkagea betwe.n tb••,

•
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Present Review Document

This review of natural resources and environmental management
problems was prepared during May to AQgust, by three technical
staff from the Bureau for Science and ~ecbnology and the Bureau
for African Affairs. It will 'be modified and revised following
workshops and reviews in Allgust in and outside of AID.

The review has attempted to compile and synthesize relev.4t
'literature, AID documents and studies, and other work in
progress. A special effort was made to take into account recent
evalliationa by AID or other donors of natural resources project
assistance in Sub-Saharan Africa.

There are nevertheless important gaps. Tbe institutional
situation in the 33 African nations where AID presently haa
development aasiatance programs could not be reviewed
adequately from Wasbingt.on D.C. Subsequent reviewa of thia
document be AID field mia.iona will hopefully correct thia
deficiency. Recent reaear.ch results in a9ricult.ure that coaleS
alter proapects for production increaaea, and make additional
demands on the resources baae, were not syate.at.ically
analyzed. A merging of AID agricultural planning with the
preaent effort ia acheduled. rinally, all donor activit.y could
not be surveyed (Annex A, and 8) nor could adequat.e 'uat.ice be
done to the explanat.ion of varioua AID projecta at the country
and regional levels. Bowever, the latter will be remedied in .
the course of revie.s.

Interviews and c0m5unications with other donors to
identify the preseat scope and primary concerns of their
African environmental programs;

A comparison is being carried OQt in broad terms
comparing the problem assessment with ongoing programs to
identify the action gap; and

Analyzing this gap, choosing a practical ac~ion plan for
A.I.D. based on U.S. capabilities, ongoing programs and
interests and assessing, broadly, the resources (human
and financial) to carry out this resulting plan.

The analytical backgroQnd documents have been completed and the
working group is embarking on a series of reviews, both
internal and with a panel of outside experts.



Presentation of the review

Section II present summary analyses of the seven natural
resources issues that were identified as important by the
Planning Committee:

* soil erosion

* soil productivity -- loss

* vegetation -- loss or degradation

* wacer resources -- degradation by pollution,
salinization, etc.

* biological resources -- loss, decline of diversity

* coastal resources -- loss, degradation

* stresses on natural resources due to drought

Section III reviews these issues in greater depth for seven
SUb-regions that were identified on the basis of agroecological
criteria, popUlation pressures on natural resources, and
biological uniqueness and diversit.y.

Annex A presents a survey, by individual country, of donor
sl1pport for natural resources and related environmental
sl1pport. Annex B reviews multilateral assistance in these areas.

-8-
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A.In~roduc~ioD

II. NATURAL RESOURCES IlANAGBIIBNT ISSUES IN SUB-SAIIA1l.\N APRICA

"

The seven critical natural resources management problems ~hat
were identified in the preparatory phases of this planning
document are analyzed in this sec~ion. Por eacb issue the
following aspects were treated:

* sbort definition or summary description

* review of the state of knowledge of the issue

* trends, gravity of the issue, implications for
development

* known management or development responses, including
lessons learned from past experiences in development
assistance, and a brief review of the kinds of assistance or
actions ~tD and other development agencies are currently
supportiug.

A fuller accounting of development assistance responses is
provided in the sUb-regional descript:"oDs(Section III).

The two issues dealing with soils - ero.ion and f.ert.ll.ity
decline - are treated jointly.

•
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2. reduction in soil productivity -- th~Qugb such
processes as desertification, leaching (in humid
zones) or salinization.

Two major areas of concern related to the soils resources in
Africa were initially identified by the AID Planning Committee:

This review briefly describes in general terms the nature and
causes of these two kinds of land degradation, corrective or
preventive measures, &nd approaches by AID and otbers to
applyin.g these measures. Suggestions for action. finalize tbe
review. '

The two problems often occur together. Soil losa by erosion
results in loss of soil productivity, with few exceptionaCe.g.
deep, uniformly fertile volcanic or loe.s soils). In thia
review, however productivity losses and erosion are tre.ted
separat,ely.

Extreme erosion and productivity loss in arid'environments
leads tq desertification. Desertification involv•• vegetation
as well as soils. It will be dealt with in a compreben.iv. way
in the discussion later of the ecological stres••• caused by
periodic drought.



1.1 Background

~he driving forces bebind these two forms of land degradation
are: (1) extension of :ultivation into marginally productive
lanes susceptible to erosion, and (2) increasing frequency of
cropping of fields that in the past were fallowed to restore
fertility. Both forces are, in turn, driven by rural population
growth and to a lesser extent, the addition of commercial
crops(e.g.· peanuts, cotton, tobacco, maize) to the
traditional suite of food crops, by cultivating larger
surfaces and using animal drawn implements- The drought has
accelerated the effects on the land resource of these trends.

cropland expanded from 113 million hectares to 142 million
hectares during the period 1966 and 1985, mostly coinciding
with the worst drought of the century. Much of the expansion
took place in arid and semi-arid regions. In the West African
Sahelo-Sudanian belt 3.8 million additional hectares were put
into cropland(Source: WRI, 1986, Table 4.2), at a time when
w~nd and occasional water erosion were especially serious. In
Ethiopia 2.2 million additional hectares were cleared and
CUltivated duri~g 1966-85, doubtless much of them on steep
uplands.

Colonial and newly independent African governments alike have
taken steps to arrest soil erosion. Yet apart from several
recent exemplary successes in combatting erosion -- including
among others AID-supported watershed treatement in Cape Verde
and World Food Programme erosion control work in Ethiopia -- it
continues to be a grave threat to the sustaina~ility of
agriculture in Africa.

Declining soil fertility is a more widespread, insidious
problem that lies directly in the path of agricultural progress
in Africa. No breakthroughs are on the horizon for arreating
dec11ni.ng soil productivity 1n the arid and .e.1-ari4 tropical
zone. But in the humid coastal and equatorial lowlands, eight
years' of research in alley cropping at IITA with Leucaena
leucocephala and other trees, holds forth the promi.e of a
sUbsistllte for traditional forest fallow to r.store soil
fertility(Kang, Wilson and Lawson, 1984).

There are no overall statistics on intensity of cultivation,
that quantitatively reveal the shorteninq or abandonment of
fallow cycles, as a clue to the loss of soil productivity due
to this trend. However, in the computations of population
supporting capacities for various agro-ecological regions in
Afric.(rAO, 1982), PAO assumed a cropping:fallow cycle of 1:5.
This has been greatly exceeded in many plac.s, and i.n't

-11-
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Land and landuse statistics

760.5 million hectareaActual and potent{al cropland:

,.

,.

Large differences characterize various estimates of potential
and actual cropland in Sub-saharan Africa.

Cropland in 1971-5. (WRI, 1986, p. 47 Table 4.2)

adequate for the more humid tropics. The result can only be a
decline in productivity. Areas where population has exceeded
sustainable levels of cropping intensity under traditional
systems were identified by FAO as over-populated(See fig. ).

The threat of erosion from wind and water as well as of
desertification in general have been assessed and mapped ~y (or
for) FAO in recent y~ars(FAO and UNESCO, 1977; FAO and ONE'P,
1984).Annex C describes these efforts, their limitations and
their promise. At the time of this plan diagnosis the PAO
soils degradation studies had not yet been brought into a
useful analytical or cartographic form.

Africa's soils are not well described and mapped. FAO's
1:5,000,000 soil map of Africa is for the moment the continent
wide standard. The scale is far too small for any but the most
general planning. Additional larger scale surveyir,g .is going
on, based on either the French (Aubert's) soil taxonomy or the
USDA taxonomy, whose use is being constantly extended with
assistance from USAID's Soils Management Support Service
(Bureau for Science and Technology). The observed variabilty
of soils over short distances ~s well as the small size of most
farms and fields, used mainly for subsistence foods, elevate
the costs a depress the benefits of soil mapping in Africa. It
appears that cheap, rapid techniques of soil mapping and
description, perhaps by better use of aerial photography, are a
needed response.

cropped: 160.5 million hectares (1975)

Cropland 1965 and 1983. (WRI, 1986, p. 256.Table 4.1 Land
y!!, 1964-85 based on FAO surveys)

Arable and permanent cropland , including temporarily
fallowed land as well as cacao, coffee, rubber, etc.
plantations)

1964-66: 113 million hectares (all Afr. 148)

1981-83: 142 million hectares (all Afr. 178)



End Box
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The 1983 total is less than the 1975 estimate taken from the
Global 2000 report, and derived from USDA statistics.

29 million hectaresIncrease:

Much of the above increase occured in arid and semiarid Africa:

Senegal 768,000 hectares
Mali 1,220,000
Burkina Faso 548,000
Niger 1,267,000

Large percentage increases occured in densely populated nations:

Rwanda from 21' to 26' of the total land base
Burundi from 39' to 41' of the total land base

Lesotho suffered a net loss of cropland in the l7-year period.
It lost 60,000 hectares, equivalent to 2\ of the land base,
and 17\ of the cropland.

Possible erosion losses:

The potential loss of rainfed cropland in all of Africa to wind
and water erosion between 1975 and 2000 was estimated by.
FAO(FAO, 1984). If no conservation measures are taken, a total
of 203 million hectares will have been lost, or 16 \ of the .
tota.l (estimated for all Africa to be 1,268 million hectares)
Erosion would also have impaired the productivity of the
remainder.

1.2 Soil Loas by Brosion

Because mOQt soils in Africa &re very old and highly
weathered, i.e. with deep relatively infertile horizons, 10S8
~f topsoil is of the gravest consequence. Ne_er, more fertile
soils tend to occur in steep landscapes, i.e. the East African
and South African highlands, where they are susceptible to
disastrous erosion, which only the deepest fertile volcanic
soi18 can ~ithstand for any period of time.



State of knowledge:

For a problem so grave and so important for the well-being of
African people, we possess a striking paucity of solid
information.
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Very little research or measurements of rates of soil loss or
rates of soil formation have been carried out in Africa. In
1984, FAO and the International Institute of Applied Systems
Analysis computed estimates of productivity losses due to
erosion, based on 160 sites in Africa, but the results were not
seen during the present review(Shah, Fischer, Higgins and
Kassam, 1984). Similarly, virtually no research or evaluaticns
have been done on the effect or impact of erosion control on
long term soil productivity.

The number of variables involved in erosion by water are
numerous: rainfall energy{intensity), soil characteristics
(including degree and length of slope), land management and
crop management(see fig. ). Quantitative measures of soil
loss, usually expressed as metric tons p~r hectare are often
meaningless, for lack of mention of period of observation or
of the above variables. Nor is it known how much erosion can be
accepted.

Without a knowledge of rates of soil formation, tolerable rates
of loss cannot be known. To date, rates of loss jUdged
acceptable in the u.S. have been used in the few calculations
made (Lewis, 1985).



Altnough an app~rent contradiction, water erosion in arid and
semi-arid as well as sub -humid Africa is the principal cause
of soil loss. This is due to the unusual intensity of some
storms as well as the sparseness of vegetation in the more arid
climatic regimes. In the gently sloping lowlands of West
Africa's Sahelo-Sudanian region, water erosion is considered a
major threat(WMO, 1983, p. 106 cf), especially if it exposes
lateritric horizons. Losses of 12.5 tons per h~ctare per y~ar

from fields with only 2' slope, planted in peanuts were
measured(WMO, 1983).

Generally speaking, in Africa, the soils most susceptible to
erosion are also the lands most heavily, or over-, populated,
i.e. the arid and semi-arid regions and the highlands of East,
Central and Southern Africa. The tiny country of Lesotho in the
SUbtropical Highland of southern Africa is indicative. There
the average soil depth is estimated to hav, been reduced by 10
centimeters or 25'.

In addition to the physical removal of soil by water erosion of
various types(sheet, rill, gully, etc.), damage to soil
structure from the impact of rain drops renders soils less
porous, increases surface run-off, and as a result, surface
erosion.

1.3. Erosion Control Methods

Technique~ of soil erosion control are well known and have been
widely pUblished by PAO and others(PAO,19 , Weber and
Hoskins,198 ;SCS, ). They include bunds, infiltration
ditches, terraces, gully plugs and low dams, to arrest the
energy of run-off water; palllisades and windbreaks to
arrest wind energy, and ground cover of various sorts,
~ccording to the ecological possibilties.

Water erosion contrul works are often mUltiple purpose: they
retain soils, but also slow run-off and increase percolation,
thereby conserving soil moisture. Finer sediments of clay and
loam important to soil productivity are retained.

Large scale projects,i.e. of entire watersheds, entail proven
planli:ng and layout techniques, especially in areas of diverse
soils requiring different techniques to achieve the same
purpose. Less well known are ways to engage amall farmers and
villages in soil erosion works that they can plan and carry out
on their own, and Which will bring perceptible benefits.
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It is worth noting here that planting trees alone does not
prevent erosion by water i.e. run-off erosion. Only ground
cover consisting of grassy or herbaceous vegetation can
effectively control water ~rosion. Trees, or other woody
plalats may be established on terrace walls or bunds to
stabilize them, and the crowns do intercept rain dr~ps and
lessen their erosive impact. However, an over-grazed tree
plantation can become as serious eroded as an open field if the
terrain is steep.

Soil conservation programs have tended to focus on preventing
water erosion moreso than wind erosion. In Africa, wind
erosion is dramatized by moving sand dunes. Concern over sand
dunes encroaching onto croplands or settlements and wind damage
to crop vigor have motivated control works moreso than concern
over actual soil losses. Nevertheless, the blowing away of
smaller particles of clay, loam and c)rganic matter insidiously
reduces soil fertility.

Responses to the problem of soil erosion are likely to have to
resolve soil fertility limitations to render the efforts
worthwhile. For instance, in humid environments bench terracing
may initially decrease soil fertility be~~use it disorganizes
the soil horizon, and terrace walls will remove up to 25' of

·the land surface from cultivation.

In the short to medium term, fertilizers may be ~~eded to
compensate for lost production of control works or to render
economical the labor input. On the other hand, soil erosion
control can also increase productivity. The shallow ridges
lining infiltration ditches dug on slopes in Burkin~ Faso
collected silt and organic matt~' and yielded far more sorghum
in a narrow strip(initially) tban farmers had seen on untreated
sloping fields. They readily exten~ed on their own initiative
the infiltration ditch activity b~gun by an Oxfam worker.

Possible Box

Given the primordial importance of the first 8 to 10
centimeters containing organic matter, humus and most of the
microbiological life that lends productivity to soils, and
given the time and effort required to reconstitute this layer
of -liVing soilw once it i. lost, the loss of even one half of
this layer is serious. Assuming a soil density at .7, the
weight of the first 4 centimeters of a hectare of soil would
equal 280 metric tonnes, i.e. 65 tonnes per centimeter. In
Ethiopia, for comparison, rates of 152 to 165 tons/ha per year
have been measured. 224 tons/ha per year have be£~ measured in
Lesotho (El Swaify, 19 , and Turner, 19 , ctted in
Sfeir-Younis, 1985) ••
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End box

1.4 Soil produc~ivity declines

Fertilizer use in Africa is the lowest of any continent, due to
a plethora of factors. It would be surprising indeed if there
were not a loss in soil productivity. However, productivity of
cultivated soils, including those used for growing trees, is a
function of more than fertility as measured by the major
nutrients, i.e. N, P, and K. It is also determined by organic
matter and humus, cation exchange capacity, toxic amounts of
salts and other elements, e.g. aluminum, manganese), soil
organisms, and various physical features, i.e. porosity,
drainage, and field capacity(for water).These characteristics
vary widely as a function of the various soil forming factors:
parent material, climate, vegetation, time and mankind's
actions.

Leaching of nutrients, formation of laterite, phosphorus fixa? .
tion, loss of cation exchange capacity, salinization or water
logging, infestation by plant parasites or inerradicable weeds:
these are some of the diverse ways in which soils
productivity is lost, temporarily or permanently"

state of knowledge:

Knowledge of soil productivity loss due to causes other than
erosion is patchy. No general surveys for Africa were found,
outside of Nye and Greenland's classic The 80il under .bif~ing
cultivation (Nye and Greenland, 19 ).

Given the numerous causes of productivity loss, it would be
prohibitively expensive and complex to develop a statistical
picture of productivity trends. Low or declining crop yields
are not a reliable measure since other factors such as
rainfall, weed competition, seed sources, pests and disease
also affect yields.

Detailed knowledge of African soils, e.g. at the level of the
farmer's field, is very poor, large scale soil maps are lacking
for most of SSA; knowledge of chemical and microbiological
aspects of productivity is very sparse, knowledge of crop
responses to various kinds and levels of fertilization is
scarce.
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The problems of semi-arid or sUb-humid zone soils are
perhapsbetter known and documented than those of the humid to
perhumid zones(e.g~ Charreau. ; Dregne, 1982, Kowal and
Kassam, 1978).

FAO has convened numerous seminars or conferences on the theme
of soil fertility in Africa:

1970. Conference on Soil Fertility and Fertilizer Use in
Africa (Addis Ababa).(FAO, 1970)

1977. FAO/SIDA Workshop onthe Use of Organic Materials as
Fertilizers in AFrica, Buea, Cameroon. {FAO~ 1977)

1980. Seminar on Recycling of Organic Agricultural Residues
in Africa, Lome. (FAO, 1980)

African soils are extremely diverse, but a few generalities can
be made.

The productivity of old~r soils is highy variable, even within
small fields in Africa.

In the humid tropics phosphorus fixation in clay minerals an~
laterization, following exposure to the air due to cUltivation
and erosion, are but two examples of the numerous soil .
management concerns. Toxic levels of aluminum and manganese may
also affect older soils, and can result from continuous
cultivation with fertilitzers.

A downward ttend in soil fertility is taking place, according
to yield statistics and farmers' observations. However,
yields trends sum up a great many factors and are a poor
indicator of soil productivity.

Water-logging and salinization are not yet widespread problems
in SSA irrigation projects. Outside of SUdan, there are few
large irrigation projectgs, but the threat is always present,
especially where drainage is poor, such as in some ~mal1
projects on the on the Senega} river.

In the different SUb-regions the mechanisms of productivity
loss vary, being a function of soils, climate and related
agricultural uses. They are treated in further detail in the
sub-regional descriptions.



1.S. Responses to productivity problems

Responding to tbe various problems besetting soil productivity
in Africa is far more complex than responding to soil erosion.
Many more interacting factors are involved, in addition to the
socio-economic ones regarding farmers' motivations to do
sometbin9 about erosion or productivity loss. High costs of
chemical fertilizers are a major obstacle to correcting some
infertility problems.

African farmers appear to be slow 'to develop new tecbniques of
intensification of production, i.e. of increasing continuity
and amount of harvests from farmlands, althougb there are some
exceptions. Manure and plant materials have been employed
traditionally in many parts of AFrica to enrich soils,
especially in fields adjoining settlements or groupings of
bouses, and permit continuous cropping. However fallowing bas
been the main means of restoring fertility, especially of
outfields. An additional technique in the semi-arid tropics of
West Africa is the seasonal corralin9 of herds managed by Peul
nomads on fields of sedentary farmers, to concentrate manure
and enrich the soil.

Fallowin9 can no longer be practiced due to land shortage
resultin9 from population growth and the addition of export
crops to the usual SUbsistence food crops. A~art from alley
cropping in the humid tropics, a subsitute means of soil
fertility maintenance has not evolved. 'ertilizers are too
expensive for most crops grown by African farmers, at least
under current commodity pricing policies. ~hese policies are
recognized to be inhibiting food crop production increases, but
many other complicating factors combine to prevent
intensification of production.

The management of soil productivity is integral, of course, to
intensification of production. The high cost of fertilisers,
especially applied to food staples, bas undermIned this
technology for fertility management. However, if cash crop.
such as cotton are rotated witb food crops such as sorghwm or
maize, the latter will benefit from residual fertilizer.

Beyond the actual lack of money to bUy fer~ilizers, their
availability in the correct formulations and timing and the
existence of private or public institutions that could supply
fertilizers an4 finance tbem are additional considerations.
Iven wben farmera can afford them, namely for export. crops,
fertrilzers may b~ unavailable or delayed.
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If prices and price policies affecting food crops and
fertilizers encouraged their use, other limitations to soil
productivity would quickly come to fore. The three macro
nutrients(nitrogen, phosphorus and potassium) are not the only
problem. In the Sahelo-sudanian belt, water holding and
nutrient holding capacities(field capacity and C.E.C.,
respectively) are often limitations.

Soils scientists are nevertheless continuing to seek improved
ways to manage African soil fertility with fertilizers. At the
same time the possiblity of soil productivity management
through means other than chemical fertilizers and its positing
as a major objective of assistance has begun to introduce major
new elements into projects and research.

Low input alternatives are being sought. Recently experiments
with alley cropping using N-fixing legumes offer the promise ~f

a viable substitute for fallowing in the sub-humid ana humid
tropics(IITA, 1986). Bowever, leguminous trees crop don't
resolve phosphorus and potassium deficiencies, nor are tbey the
best source of carbon for restoring bumus.

1.6 Development assistance reponaes to soil erosion and
productivity losses.

The international community has come to tbe assistance of
nations with serious, even catastropbic, soil erosion problems,
such as Ethiopia. But little is being done to arrest more
insidious erosion and productivity losses that are widespread
and less dramatic.

The economic costs and benefits lf conservation and
rehabilitation work are now being examined by the World Bank,
in major planning study, underway in the Bank's projecta Policy
Department. The outcome promises to provide tbe economic
rationale and policy instruments that bave long been missing
for long term land conservation work.

Responses in the international community to productivity
declines have been less dramatic, and bave been limited mainly
to researcb. Decades of research in Francophone Africa have
revealed tbe importance of soil organic matter and bumus for
maintaining cation exchange capacity and preventing .
acidification of fertilized soi1s(Charreau, 1986). Phosphate
deposita are found in many African nations, inc111ding those in
tbe semi-arid and sub-humid zones where 80il phosphotus
deficiencies have been identified. However, costa of converaion
into phosphate ferti1i~ers are too high for the average African
farmer and the rock or the fertilizers are exported rather than
used 10ca11y(e.9. phosphate fertilizers from Senegal, rock from
Togo)
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IFAD (International Foundation for Agricultural Development)
recently contracted tbe International Fertilizer Development
Center, based in Alabama, t~ set up a research program in
Africa, designed to work wi.th valious national and
international researcb centers to:

* Evaluate the potential of indigenous phosphate deposits
for direct application of phospbate fertilizer at minimal cost.

* Study the role and efficiency of nitrogenous fertilizers

* Study the effect of cropping systems and farm management
practices on tbe maintenance of soils productivity and
fertilizer use efficiency.

Partially acidulated phosphate rock was found in field trials
to be a viable alternative to single superphospbate -
presently imported from outside tbe continent. It could be
produced and supplied at 80' of tbe cost of single
superphosphate.(IPDC, 1985).

AID responses

AID has responded intermittently over the years to soils and
water conservation needs in Africa, but without discernible or
purposeful cohesion and momentum.To date there has not existed
a programmatic framework for attacking the above problems of
erosion and productivity loss(and fertility management).
Various recent or on-going projects are, however, dealing with
some of tbe causes. The brief review here is supplemented by
additional details in the SUb-regional treatments•.

On-going or recently completed AID actions include support to
World rood Programme soil and watershed conservation
projects;grants to PVO's engaging in soil erosiol~ control,
technical assistance in soil surveying and classification, and
various PL 460 projects managed by AID missions that support
erosion control.

AID actions on the soil conservation front have been channeled
largely through the World rood Programme or mission managed
activities funded out of the P.L. 480 program. The latter have
included a very effective project of total watershed treatement
in Cape Verde's santiago Island and dune stabilization with
vegetgation in Mauritania and Senegal's coastal zone north of
Dakar. In Kenya and Rwanda a subproject activity within the
Environmental Training and Management for Africa project
measured actual erosion losses from a number of farmers' fields
for the first time. CARE's Majjia valley windbreak project is
partly supported by AID.
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The occasional evaluation of soil erosion control projects
provides striking insights as well as evidence of erosion
control benefits.

L7. Constraints and Gaps

A major, still to be solved constraint on a development
assistance response to soil erosion concerns the appreciation
of its benefits, by farmers as well as development assistance
authorities working at the programming and policy levels.

In Somalia, for example, AID recently evaluated a soil and
water conservation project undertaken in the early 50's(AID,
19S5).Bunded fields were still producing 50\ more than those
not treated (initially production doubled), even though in many
places the bunds had deteriorated for lack of maintenance.
Bunded farms also dropped the traditional grain pasture
rotation in favor or continuous cultivation of sorghum and
increased amounts of maize. Such evaluations are the exception,
however.

S & T's Soil Management Support Service is addressing several
aspects of the fundamental problem of poor knowledge of the
soils resource in Africa: lack of surveys and lack of
information for assessing the possibilities of technology
transfer from more developed agricultural technologies on
similar soils elsewhere in the world(or Africa). Shortterm
technical assistance has been provided on survey and
classificatory procedures to various countries in Africa:
zambia, Rwanda, and Burundi. Also the problems of dryland
agricultural soils are being addressed in an S & T project that
includes Africa's Sahelo-Sudanian zone(Project on Dryland
Agriculture~ •

Several AID bilateral projects have supported national, small
scale soil mapping and evaluation(Senegal, Mali, and
Mauritania). With some AID support the U.S. Soil Conservation
Service is up-dating 1:1,000,000 soil maps made of certain ns
of Africa 40 years ago on the basis of photo-interpretation of
small scale aerial photographs. The result was a land systems
map based on geomorph~logical traits.

Compared to the obvious urgency of the problems of soil
manageent, however, and their widespread occurence, AID actions
to date have been very small scale, and AID is a relatively
minor actor in the arena of soil conservation, research,
surveying, and fertility management. On the other hand, there
is no major agency outside of FAO's Land and Water Division,
that is equipped to provide technical assistance on the many
facets of the soil resource.



•

The predominance of subsistence agriculture in rural Africa
creates a paradox. There is little apparent pay-off for
government investment in stabilizing the soils of subsistence
farmers. Still, subsistence farmers will and do produc~

commercial crops such as peanuts and cotton: they live in
watershed areas: and they will move to cities or other areas if
their soils are exhausted or ruined by erosion.

Additional labor is implied for conservation work, e.g. the
construction of berms or infiltration ditches along
contours.Also there is an opportunity cost of having to
construct earthworks after the onset of rains when the soil can
be worked, but at a time when other tasks require labor. The
increased production of subsistence food, e.g. millet,
sorghum or maize, could have to clearly justify the needed
labor. G~Z has calculated this justification for dryland
farming in the Sahel(GTZ, 1986).

Even at low productivity of dryland millet cropping, i.e. 400
kg/ha, GTZ computed that an increase of from 24 to 77 kg per
hectare would compensate the labor cost of berm construction.
Prewliminary experiments pointed to increases of 30' to 50' by
this method alone(GTZ, 1986, p. 110). Similar assessments of
the benefits to sUbsistence food production of conservation
works are needed in other environments of Africa.

As regards the buttressing of policies, the World Bank is pre?
sently undertaking a series of studies which aim to elaborate
modified costs:benefits analyses and policy instruments which
are supportive of soil conservation -- and other conservation
management efforts.

The parallel needs to intensify agriculture as well as reverse
land degradation compel coordination of responses and
interventions at the field and farm level, as well as among
services and institutions. This coordination has not yet been
achieved anywhere.

In the individual field, priority should be accorded to
perfecting techniques that restore or conserve soil and water
While at the same time increasing yields. In fact, such
conservation normally increases yields, in not initially then
within a few years.

Research agendas need broadening. The integration of additional
land and crop productivity enhancing techniques -- e.g. use of
agroforestry species such as ?Acacia albida?, rock phosphate
fertilizer, legume/cereal crop rotations, sowing of improved
forage species, and more effective use of crop residues and
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manure to maintain soil productivity -- at the farm level has
been advocated but not yet achieved in formal research and
development experiments. Individual elements are being
researched and developed: this is inevitable and needed.
Different combinations and configurations, i.e. systems, must
be researched next. Farmers themselves are no doubt innovating
with different elements that they learn about or obtain(e.g.
improved varieties).

Equally urgent and not less difficult is the need to more
effectively coordinate and deliver various government services
so as to support improved systems that both conserve the
resource base and increase production. Much work, some
unprecedented in the industrial world, is needed in this
respect. That being true, the work will be exploratory. In all
likelihood a partnership relationship must be developed between
government institutions and among governments and donors, which
aims to develop and support institutional coordinating
mechanisms.

In the recent Worldwatch Institute pUblication, Reversing
Africa's Decline, the problem of land degradation is
identified as spelling the difference between agricultural
development in Asia and Africa(Brown and Wolfe, 1985):

-Restoring the productivity of African soils will require a
different approach than the Green Revolution in Asia. The
restoration of land productivity in Africa depends on
restraining cultivation on marginal and steep lands and on
making the most suitable land more productive. In contrast
to Asia, where the overriding goal was to combine abundant
water and artificial fertilizers to raise crop yields, the
immediate target in Africa must be to restore vegetation
and soils to make the most of limited water supplies.
Africa's own green transformation will depend on breaking
the cycle of land degradation. If soils are secured and
vegetation is restored, crop yields will begin to rise
toward their potential. (p. 45)

Beyond the return of soils to some measure of their productive
potential, however, is the challenge posed by the need to
increase both subsistence and commercial production above
historical levels, and the parallel requirement of m~lntftining

soil productivity at unprecedented levels of yield.

It seems evident that a much more prominent role must be played
by soils science and soils management in all spheres of
activity related to food and tree production in Africa.
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1.8 Preliminary agenda of actions

This following tentative agenda will hopefully be modified,
supplemented, and ultimately prioritized during the planning
work over the coming months.

Map and describe Africa's agricultural soils at the 1:250,000
scale, with the aid of satellite imagery and aerial
photographs, as well as ground surveys, with priority in the
semi-arid, and sub-humid agroecological zones(90 to 270 day
growing seasons) and the tropical highlands.

Interpret land capability at 1:250,000 for agricultural soils.

Map S~A's rangelands at 1:1,000,000 (or larger where
justified)according to soil and moisture factors affecting
productivity.

Develop international coordination for the development of
locally produced phosphate fertilizers and set goals for
research and development over next 10 years.

Expand research on use of leguminous plants for managing soil
nitrogen, in sub-humid as well as humid environments.

Undertake soils management research and development for
different stages of soil degradation, in the major soils of the
different sUb-regions.

Expand the soil management component of national and
international agricultural, range and forestry research in
sub-Saharan Africa.

Evaluate and carry out applied research on the economic costs
and benefits of soil erosion control and other productivity
restoring techniques, for all major soils, beginning with those
in present AID projects.

Develop simple techniques for monitoring soil loss and
productivity declines for different soils, that can be used by
rural agricultural extension personnel.

Existing AID proiects which could be vehicles

Soil Management support Service

various agricultural research projects
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2.0 Loss of Vegetative Cover and Productivity

2.1 Forests and range resources

The woody vegetation in Africa occupies 44' (1,313.580 million
ha.) of the total woodland resources of the world. It is
comprised of(OTA, 1986): .

Closed forests (216.634 million ha.),

Open woodlands .(468.445 million ha.),

Scrublands (442.74 million ha.),

Open woodland fallow (104.335 million ha.),

Closed forest fallow (61.646 millio~ ha.)

Plantation forests (1.780 million ha.),

Rangelands are wild forage producing areas under native grasses
used, among other things, for livestock, wildlife and watershed
maintenance. In Sub-Saharan Africa they occupy an area of 1,945
million ha. (range and pasture)or about 65' of tbe total land
area (WRI 1986).

The vegetative formations of Africa have been mapped and
described by UNESCO(White, 19 ), but maps of pre.ent
vegetative cover do not eziat. PAO·was in the proce.s of
preparing such maps in 1986, using satellite and aerial
photographic i.agery.

2.2 Forest Loss

Africa's forests have been reduced by a half in tbi. century
due to a combination of intensive population pre••ure,
agricultural encroach.ent, poverty re.ulting in fuelvood
dependency, excessive livestock numbers, and co..ereial logging
(Clausen 1986). The natural for.at r.sourc•• of countri•••uch
a8 Bthiopia, Rwanda and Burundi have been almo.t totally
depleted. In tho.e countri.. still witb fore.t. , tb.re are
being cut at a faster rate than they are being r~planted.
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It is estimated that over the past 10 years, 1.3 million ha.
of closed forests were cleared annually in Africa (WRI 1986).
Another 2.3 million ha. of open woodland were also deforested
each year in Africa between 1980 and'1985 (WRI,1986).

Deforestation adversely affects both agricultural productivity
and the quality of life of both the rural and urban poor. It
can lead to a 15-20% reduction in crop and livestock yields
(Clausen 1986}. About 50 million people face acute fuelwood
scarcity and 5 million hectares of Africa's upland watersheds
are deforested and in urgent need of rehabilitation (Clausen
1986). Soil erosion and disruption of stream flow are
shortening the life of reservoirs.

Deforestation is a contributory cause of the desertification
process that is affecting over half of the surface of
sub-Saharan Africa. As described in the Africa Bureau Forestry
and Fuelwood Strategy Paper (1985), -Deforestation and its
accompanying desertification is eroding u.S. and other donor
agricultural development assistance in sub-Saharan Africa 011 an
accelerating scale •••• As many as 200 million people in Africa
already live in fuelwood deficit areas and without remedial
action, this number could rise to 535 million by the year
2000•••• •

Clearing of Africa's vast stock of closed humid forests is
fastest on the West African coast, where only approximately 10%
of the original forests remain. The rate of logging and export
of timber from the Ivory Coast has been especially high.
Logging in zaire and adjacent humid equatorial states has been
slow, however.

2.3 Rangeland degradation

Information on the condition of rangelands and pastures in
Sub-Saharan Africa is scanty and inadequate for the derivation
of realistic estimates of their productive potential or
carrying capacity. Perennial woody trees and bushes are
important components of the range resource.

Encroachment of the farming frontier into the more humid
rangelands(traditionally important as dry season grazing
reserves) have led to severe deterioration of range conditions
by reducing the area available for grazing, and exposing the
range to erosion. Frequent fires also take the toll of a
significant portion of the grazing resources for want of
adequate fire protection. Range is also degraded by trampling
and compaction, causing rain to run off rather than seep into
the soil. Species tolerant of drier conditions as well as fires
proliferate.
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This process of range xerification can lead ultimately to
desertification. Actual deserts have formed in the vicinities
of perennial watering points, which despite efforts at
management of stock numbers have invariably attracted far too
many animals than surrounding ranges can support.

2.4 Fuelwood as a limiting factor

In West Africa's drylands, the World Bank has calculated that
fuelwood not food is the limiting factor on population; both
have been exceeded -- fuelwood moreso than food -- in areas
with rainfall less than 800 mm per year(9 out of 10
years)(World Bank, 1985). That line corresponds closely with
the southern limit of the ASA sub-Legion as defined in this
report. For instance in the most arld cereal growing zone (less
than 350 mm), agriculture could support on average up to 7
people per square kilometer, but vegetative resources for
fuelwood could supply only 1 person per square kilometer on a
sustainable basis. The computation did not include demands for
browse, which would decrease wood production by reducing leaf
surface and therefore photosynthesis.

Food production capacity can increase in the future. But
research to increase fuelwood production capacity has not yet
been undertaken to a degree commensurate with the fuelwood
crisis. ICRISAT scientists predict that millet and sorghum
yields in the sUb-region can be increased through research from
an average of 630 kg/ha in 1975 to 940 kg/ha in 2000(Ryan and
von Oppen, 1984, p. 59, Table 7). With elite cUltivars, now
existing for sorghum and improved practices doubling of yields
in farmers fields should be possible by 2000.

On the other hand predictions of fuelwood availabilty all point
to declines.

FAO has assessed and mapped the fuelwood situation of
Africa(FAO, 1981). Nowhere in the arid and semi-arid zone of
Africa is there enough fuelwood for present needs. There are
such severe shortages of fuel in the Ethiopian highlands that
the zone is labelled critical, being characterized by
overcutting and a drop in fuelwood consumption. Other regions
of acute shortage are north-central Nigeria, and south-central
Burkina Faso. Only in thinly populated southeast Senegal are
fuelwood resources sufficient for local population, however,
charcoal production for the Dakar market had begun to make
inroads on the woodlands of this zone.

Even in the adjacent sUb-humid zone, there is a fuelwood
deficit, in some nations, especially in Kenya, Ethiopia, and
Angola, whose ASA~uelwood resources are being exhausted.
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Perhaps, with great effort and as yet unforeseen technological
advances, alternative sources of f~~l and dry season fodder
now supplied by native vegeetatioh ;'ould be developed. However
the stability and resilience to normal as well as exceptional
extremes of aridity provided by permanent vegetative cover
cannot be foregone. Therein lies the urgency of several kinds
of work with perennial vegetation in the subregion, namely:

* Management of natural vegetation(in forest and grazing
reserves.

* Improvement and expansion of' agroforestry species,
configurations, etc. (systgems as an necessary ecological
component of dry land farming.

* Genetic enhancement of superior tree and browse species
and their management.

* Improvement and extension of biological means of
fertility enhancement for perennial species(i.e. N-fixing
organisms, mycorrhizae, etc.)

Complementary demand-reducing actions are needed:

* Further development and extension' of fuel-conserving
techniques for cooking and heating ••• the latter is needed
during the nighttime and early morning at higher elevation ABA
and during the so-called ·cool dry seasonw throughout the ABA.

* Further development of more efficient techniques of
charcoal production, exemplified by the ·Casamance kiln·, in
order to lessen urban demand on fuelwood resources.

Ultimately, also groundwater may become a limiting factor along
with fuelwood. However, knowledge of this resource and its
renewability is insufficient to make predictions. An on-going
study of groundwater in West Africa sponsored by the European
Economic Community will help quantify this resource(see Annex
B).

2.5 Rewponses in Africa
In Zambia where livestock numbers are 10 times the carrying
capacity of the available rangelands, the range is rapidly
deteriorating. Large areas of Zimbabwe's rangelands are a180
overgrazed or bare, including 4 million ha. of former trust
lands (WRI 1986).
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few countries have made important progress in reversing
deforestation, offering an example to the continent. They
include Rwanda and Malawi, where planting over individual farms
has reached a level where some experts believe the
deforestation problems may be well or their way to being
solved.

Range conditions in the drier northern parts of cameroon are
generally poorer than in the wetter, southern Guinean zones,
where livestock numbers are limited by trypanosomiasis. In the
north, heavy over-grazing, frequent fires and periodic droughts
have caused annual grasses, unpalatable shrubs or bare ground
to replace the original perennial grasses and leguminous trees
(WRI 1986).

The scale of tree planting in many parts of Kenya is
commendable. With modest beginnings in early 1970's, tree
planting, along with soil conservation, through a strong
initiative of the present government, has reached the
proportions of a national crusade. The success of tree has
primarily been the result of a strong leadership and political
commitment, backed up by resources, engagement of the populace,
and a real shift in spending priorities.

Semi-arid zone forestation and vegetation management has been
hampered by the drought that has endured since 1968, as well as
initial mis-appreciation of the productivity, ecological role
and uses of trees and other perennial vegetation. Much has been
learned in the past 10 to 15 years, as project results have
come under the scrutiny of evaluations by AID, the World Bank,
PAO and others(Weber, 1985; AID, 1984, World Bank, 1985).
The process whereby forestry actions are identified and planned
emerges as an important pre-condition of success.

Planners have often misunderstood the logic of traditional
production systems and the role of trees and other woody
vegetgation in them, whether in natural formations or around
fields and farms. .

Lack of participation by ostensible beneficiaries has been a
common weakness of forestry projects. Supposed beneficiaries
usually have little input in the planning process, and project
design suffers in consequence, nor are their views regularly
solicited and acted upon during implementation.

Another contributing cause has been the underestimation of a)
managerial weaknesses of the existing institutions and/or the
difficulty of setting up new ones and b) the remaining
strengths of local institutions.
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2.6 Development assistance responses

Development assistance in forestry has focussed in the recent
past on the use of trees to combat desertification, forestation
at different scales to resolve the fuelwood crisis that
afflicts the semi-arid and sub-humid nations, and industrial
forestry assistance in the more humid nations.

FAO's Tropical Forestry Action Plan, developed by Committee on
Forest Development in the Tropics suggests action proposals tor
five priority areas and estimates investment requirements:

1) Forestry in Land Use,

2. Forest-based industrial development,

J) Fuelwood and energy,

4) Conservation of tropical forest ecosystems, and

5. Institutions.

According to this plan, five-year (1987-91) investment
requirements for Africa are estimated to be over .1 billion.



The World Bank has supported the preparation by the World
Resdources Institute of WRI's Tropical Forests Call for Action.
Fourof activity were proposed: 1) Fuelwood and
agro-forestry, 2) Land use on upland watersheds, 3)
Industrial forestry, and 4) Ecosystems conservation. The plan
also identified investment needs for each count~ in each of
these areas. The estimates for Africa were

Fuelwood and agro-forestry
Land use on upland watersheds
Industrial forestry
Ecosystem conservation

$507 million
$191 million
S2l0 million
S130 million

Agrofroestry research needs have recently been reviewed. The
International Onion of forestry Research Organizations meeting
met recently (January 1986) in Nairobi for that purpose.
Participants stressed the need for greater cooperation among
African countries in the field of research, prioritizing a)
natural regeneration in silvipastoral systems, b) genetic
improvement of mUltipurpose trees, and c) agro-forestry
research. Training, extension and data dissemination networks
were strongly supported.

UNSO's Greenbelt Restocking project in Western Sudan, in
coordination with WFP and UNDP, has successfully completed its
first phase and is entering into a second phase, constitutes
one of its noteworthy efforts.

u.s. Response:

In the past few years, the U.S. has played a significant role
in natural resource development. Reforestation, more general
tree planting, soil and water conservation and integration of
agriculture and forestry have been important themes.

An increasing amount of forestry activities are being financed
through the P.L. 480 program: $36 million in 1982 compared to
only $6 million in bilateral forestry projects.

AID is backing away from large plantations and supporting
small, village scale forestation efforts, agro-forestry
research and activities, and other small scale works. AID has
developed partnership arrangements with the U.S. Peace Corps
as well as several Private Voluntary Organizations -- CARE and
Catholic Relief Services, as a means of expanding assistanced
1n forestry. Specific projects are listed in Annex A, and in
the sub-regional descriptions.

An important complement to forestry activities is fuel
conservation. AID is supporting or has recently supported
directly or through PVO's and Peace Corps volunteers the
development and diffusion of wood conserving stoves.
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* Extension of fuelwood conservation and production

* Support to agroforestation activities.

* Support to watershed rehabilitation and conservation

* Support for rangeland rehabilitation and management

* Support fur research

2.7 Preliminary agenda

Kultidonor forestry sector reviews accomplished to date e~
scheduled for 1986 and 1987 in Africa(see Annex B, under FAD),
will diagnose in detail the needs of individual countries.

Several actions can be proposed at this point, however.

* Institutional strengthening and support

* Additional support for NGO's engged in activities
directly or indirectly helping to amerliorate the various
problems and causes of vegtative degradation.

* Support for vegetation surveys and inventories

* Assistance in policy analysis and modification

* Support for protection and management of forests and
range in the protected category.

In the sub-regional treatments, more detailed recommendations
for these various categories are set forth.
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3.0 water resources
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as a case study.

The AID Planning Committee identified degradation of ground and
surface waters due to pollution and salinity build-up as the
management issue affecting water resources.

This review of sub-Saharan Africa's water resources found, in
addition, a mUltiplicity of present and foreseeable management
problems. Besides pollution problems, wbich are rather spotty
and poorly documented, tbere are problems of water related
di?seases associated witb irrigation development, dilapidated
irrigation schemes, weak or total absence of water management
once development takes place, and weak planning of water and
related land development, notwithstandin9 efforts by
international organizations, including AID, to build
institutional and technical capacities for water resources
development.

Tbe exceptions to this panorama are tbe many fairly well
functioning electrical generating autborities, a few well
functioning large scale irrigation scbemes(e.g. Madagascar),
and countless small irrigation projects tbat are evolving witb
international assistance along major rivers and in swamps or
seasonally flooded depressions.



3.1 Background

USAID has not financed a major African Dam since the Akosombo
Dam on the Volta ~iver and since 19 has not been mandated to
build dams. But AID can and has assisted water resources
development through projects that strengthen development
authorities, survey and plan irrigation projects, assess or
research groundwater, rivers and lakes, and assess
environmental impacts of river basin development.

The historic~l background of water resources development in
Africa is one of numerous, post-ww II large dams, irrigation
projects and stock-watering boreholes that have generated high
financial, environmental, and other social costs. The
environmental backdrop is one of deforested and eroding upper
watersheds, many rivers with regimes affected by the below
normal rains and drought of the past 18 years, and a general
l.ck of long term meterorological and hydrological records as
well as knowledge of sub-surface geology needed for assessment
and design. Large dam and irrigation projects in particular
have been plagued with a wide spectrum of social and
environmental problems.

Large dams and irrigation systems in partiCUlar have been
sharply criticized(Golds~ithand Hilyard, 1985). The cumulative
effect of damming up African rivers on estuarine productivity
is an unknown and as yet unstudied impact. The effect of the
drought on West African estuaries is indicative. It has reduced
or stopped" the flow of fresh water to estuaries in the
Sine-Saloum and Casamance rivers, Senegal, and the Gambia
river, GAmbia, stressing mangroves and disrupting the breeding
habitats of these water. Also the unique West Africa estuarine
rice fields, planted only in the rainy season when the
estuaries are sweetened by run-off were salinized.

3.2 Sub-Saharan Africa's vater r ••ourc••

SUb-Saharan Africa's surface waters are unique in comparison to
other continents on several counts.

Most of Africa'. rivers are shared by several nation••
International rivers number 57 although there are only 15 main
drainage systems in Africa (Figure ).
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International cooperation is imperative for river basin
development in the region. Today there exist multi-state river
basin commissions in Africa, but these are generally weak
institutions.

Water development for irrigation.?

Irrigation experience and prospects in sub-Saharan Africa have
recently been reviewed by FAO(FAO, 1985) and are summarized
below.

Secondly, the upper tributaries of most of Africa's rivers
arise not in rain forests or cloud forests, as is the case in
South America and Asia, but rather in sub-humid uplands with
three or more dry months. Almost everywhere these uplands are
populated, over cUltivated, over grazed and sUbject to seasonal
burning, resulting in sharply seasonal flows, and heavy
sediment loads.

Flooding, wandering river channels, and in some rivers heavy
sedimentation of r~servoirs and irrigation feeder canals are
the outcome of these natural and man-induced situations in the
upper basins.

Third, irrigation potentials in semi-arid and arid sUbregions
are restricted by relatively flat terrain with few appropriate
damsites or gravity irrigation possibilities, a generally poor
match between rivers and arid zone' needing irrigationtthe Nile
being the exception), as well as meager groundwater resources.

Fourth, the vast inland deltas of a number of African rivers
support not only fisherfolk, farmers and pastoralists, but also
a diverse local fauna as well as over-wintering waterfowl from
Europe. Their development can destroy irreplaceable habitats.
Lastly, schistosomiasis has invariably accompanied impoundments
and ·irrigation developments in Africa. Only the Cape Verde
Islands are exempt. Waterweeds are a related problem affecting
lakes and canals. Both problems are extremely troublesome, and
difficult to manage, resulting in human suffering, weakness and
loss of productivity.

Like soils and vegetative resources, water resources and
aquatic environments are, with few exceptions, very poorly
known, for lack of research and surveys on their limnology,
productivity, fisheries, and related characteristics. The
exceptions are some of the man-made lakes, e.g. L. Volta and L.
Kariba. .
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Table 3.1

2.7

0.4

5.3Total presently irrigated

Modern, private sector

Government-developed irrigation

Present irrigation development in Sub-Saharan Africa

Million Bas.
2.2

Traditional irrigation(flood, swamp
low lift and surface)

Irrigated Irrigable
'000 ha.

Botswana 12 100
Burkina Paso 29 350
Chad 46 1,200
Ethiopia 113 670
Gambia 26 72
Kenya 49 350
Mali 150 340
Mauritania 23 39
Niger 24 100
Nigeria 840 2,000
Senegal 187 180
Somalia 85 87
Sudan 1,700 3,300

Arid and semi-arid totals 3,284 8,788

All Sub-Saharan Africa 5,293 33,641

Nigeria, Chad and Sudan have large surfaces of potentially
irrigable soils, but other countries in the arid and semi-arid
SUb-region are not so well endowed. AlSO, the largest extent of
potentially irrigable soils are not in arid and semi arid
nations but in the sub-humid to humid ones,e.g. Angola(6.7
million ha), CAR(1.9 million ha), Mozambique(2.4 million
ha),and Zaire(4.0 million ha).

Table 3.2 Present and potential irrigated surfaces in
semi-arid and arid sub-Saharan Africa, 1985 (FAO,
1985) •
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Irrigation development with groundwater is prohibitively
expensive except for the highest value crops. In Mali, for
example, development of a well yielding between 7 and 14 cubic
meters per hour, and a small reservoir(lOO cubic meters), and
related fields would entail the following costs, varying
according to the power source (FAO, 1985, Annex I):

Table 3.3. Costs of irrigation with groundwater in Mali.

Traditional irrigation from shallow wells is cheap but very
labor intensive. In Chad, for instance 1/4 hectare of irrigated
wheat or corn requires that a farmer pump a total of 50 to 60
days, seven hours a day, using the counter-weighted chaduf.This
effort is only tolerable if the water table is shallow, i.e.
3.5 meters or less(ORT, 1986). PVO's and donors are active in
assisting small traditional irrigators to find ways to pump
more water and increase production(better pumps, seeds,
fertilizers, credit, etc.), however management of water
consumption, water quality and sometimes of pesticides usage
remain troublesome technical aspects of these small, ·low
technology· schemes.

15,400
19,200

34,500

USS per hectareEnergy source for
pumping

Diesel
Animal
Solar

Small scale traditional irrigators number about 2.5 million
families. On large pUblic schemes approximately 850,000 small
scale irrigators operate 60\ of their surfaces.

FAO es~imates that irrigated grain production in SSA represents
only 10\ of consumption. In 1982, 1.5 million tons of coarse
grains (sorghum, etc.) were produced under traditional
irrigation, and 3.7 million tons of rice were produced, of
which 1.0 million tons were produced in Madagascar in
wetlands.Only 1/6 of the region's total rice production came
out of modern irrigation projects.

The costs of developing irrigation systems with surface water
range from $3,000/ha for 10 to 50-ha village level schemes in
Mauritania to $8,400/ha for large, pUblic developments in Niger
requiring land levelling. In Sahel ian Africa, low yields and
high production costs have undermined the economics of large
schemes.



Lake resources and their manas@ment

Man wade lakes are not included in this discussion. Presently
AID is not participating in d~~ construction or man made lake
management in Africa. Most man made lakes are ten or more yea~s

old and have developed fisheries management programs with
assistance from FAO.

Africa's lakes are important for their fishes and aquatic
wildlife, as well as their water resources. Africa has many
important saline lakes as well as fresh lakes.

Saline lakes attract spectacular birds, as at the Nakuru and
Arusha National Parks. There a~e approximately SO such lakes,
mostly in East Africa. Lake Nak~ru is receiving a stead i~flow

of industrial and agricultural pollutants, but the impact~ are
not known(Symoens,et aI, 1981). Shallow lakes in Zimbabwe are
also experiencing pollution. These lakes are more sensitive to
eutrophication than deep lakes, and more sensitive to
development such as canalization, due to their shallow
morphology.

Numerous shallow lakes have formed within closed drainage
basins, such as Lake Chad. These are characterized by marked
seasonal or long term changes in water level and salinity. This
characteristic jeapordized a World Bank polder project in the
Lake Chad basin, whose works were almost irreparably damaged by
unexpectedly high lake levels in 198 • The salinity levels and
h1gh turbidity in these closed lakes have one very positive
effect. They curtail the incidence of schistosomiasis, whose
snail hosts and free swimming cercariae don't ~olerate these
conditions.

Shallow lakes can be productive fisheries although ones that
are susceptible to lake level changes. In Lake Chad fisheries
harvests ranges around 100,000 tons/year during 1974 to 1980(p.
170), contributing importantly to the protein requireme~ts of
the populace(average of 22 kg/person/year). Spirulina, an
edible alga, is also· gathered from the lake's shallow waters.

Deep lakes in Africa are also concentrated in East Africa in
the Great Rift valley: e.g. lakes Tanganyika(over 900 meters
deep), Kivu, Malawi, Victoria, Turkana and Edward. Water
temperature and related characteristics below the surface of
these lakes display a stable gradient, or stratification.
Absence of oxygen at depths results in the production of
methane, from anerobic decomosition of organic matter, which is
tapped in some places, e.g. Lake , in Rwanda.
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Africa's deep lakes are showing the effecta of overfisbing,
namely a reduction in fish size, especially since the
introduction of the nylon gill net in the 1950's. Fishing is
traditional or artesanal, and not easily controlled. In Lake
Victoria the dangers of e~:otic introductions are exemplified.
The carnivorous nile perch(?Lates nilotica?) was introduced in
1960 and has virtually eliminated the once productive cichlid
fisheries of the lake. Introduced ?Tilapia? have partially
compensated this loss. Pollution is also affecting deep lakes,
whose shores have long been settled. Pesticides pollution is of
greatest concern. In Lake Tanganyika DDT metabolites have been
found in fish at concentrations of 0.45 to 2.3 mg/kg in sun
dried fish. 10,000 hectares of lakeshore cotton fields were
receiving 45 tons per year of DDT in aerial spraying(Symoens et
al, 1~8l,p. 123). DDT metabolites have also turned up in dried
fish flour from fish caught in Burundi(ibid,p. 154).

Metabolites of chemicals used to control insect vectors of
river blindness and sleeping sickness have been found in fish
and birds such as king fishers in the Lake Chad and Lake
Victoria basins.

In general,however, deep lake pollution is not being well
researched or monitored, owing to the sophisticated analytical
and sampling techniques that are only recently being acquired.

3.3 Issues in water developmen~: Sudan as a case study

Sudan's dams and irrigation projects have suffered virtually
every environmental, social and related economic problem that
can be associated with water development in Africa.

siltation of reservoirs and irrigation canals is a major
concern of irrigation projects in Sudan(El BAdri Ali, 1983),
whose rivers arise in the rapidly eroding Ethiopian highlands.
(Rivers elsewhere in Africa carry less sedimient.) Silt has
shortened the useful life of reservoirs (usually measured in
centuries) and clogged irrigation canals, feeding weeds -
which further slow water flow -- rather than crops. Weeds also
provide habitat for mosquito and snail vectors of malaria and
schistosomiasis.

The recently completed Khashm el Birba reservoir on the Atbara
River near the Ethiopian border had lost one half its capacity
by 1982, only six years after closing. The Roseires Dam on the
Blue Nile had lost almost one third its capacity by 1981,
equivalent to 40 per cent of the production potential of the
irrigated project that it supplies.
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There are no engineering solutions to dam siltation, when
rivers carry such high loads of sediments as those flowing into
Sudan from Ethiopia. Additional siltation in existing
reservoirs might be reduced by flushing but silt already
deposited in the reservoirs cannot be economically removed.
Sudan has considered upstream dams whose sole function would be
as sediment traps, however these, too, would eventually fill.

Clearly, reduction of sediment loads through soil and water
conservation measures in the Ethiopian catchments of the
tributaries feeding Sudan's dams are the only solution. They
would serve, furthermore, the dual purpose of rendering
Ethiopian hillside agriculture and SUdan's irrigated
agriculture more sustainable. Such work will involve
international cooperation on a plane that is difificult to
envision a present, but that must someday be achieved.

Sudan's vast Gezira scheme begun in 1920 has displayed
virtually every possible difficulty and problem besetting
state-owned schemes. Weed infestation of the canals feeding
the 900,000-ha Gezira are a major factor in recent declines in
productivity, caused by reduced water supply. Twenty-three
species of weeds have been recorded in the canal system.

The weed choked canals have become breeding grounds for the
snail intemediate host of Schistosomiasis. 60-70 , of the
population in the scheme was infested by Schistosomiasis
mansoni'in 1979; in absolute numbers nearly 1.4 million people
were affected(Goldsmith and Hilyard, 1984).The Ministry of
Irrigation employs a, large permanent staff to periodically
dredge canals and remove weeds, but the problem persists.
Chemical control is being introduced despite fears of pollution
and environmental hazards (el Sadri Ali, 1983).

Malaria infection rates are also high in Sudan's irrigation
schemes, and what was once a seasonal problem in few places has
become the number one killer in Sudan. Mosquito vector control
has been complicated by progressive resistance of the A.
arabensis vector to DDT and malathion. Tenitrothion(BNHT was
being used in the early 1980's to control them(Abu Ahmed, 1983).

Agricultural pest control has put additional pressure on the
mosquitos to develop pesticide resistance. Pesticides have
been applied in Gezira in very heavy doses to protect the '
cotton crop, a major foreign exchange earner for Sudan. Other
environmental and human health impacts of pesticides aren't
available.
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To combat these water-related disease epidemics, Sudan has set
up an emergency treatment, research, and surveillance program,
titled the Blue Nile Health Project. AID is supporting the
Project with a ten year(1981-91), $8.48 million effort of
schistosomiasis suveillance and control.

The schemes' tenant farmers have faired poorly, both from the
standpoint of their overall health and their income levels.
The Rahad extension of the Gezira project was found by USAID to
have left the ·beneficiary populations· worse off than before
the project(Harrison, 1986

3.4 Development Assistance Responses.

Assistance by the USAID and other international donors to
resolve the great range of management problems that beset the
region's water resources has taken many forms. In general,
water resource development per se has been hanmpered by lack of
fundamental knowledge of the resources, narrowly defined
policies, and fledgling or ineffective water and land
development institutions, i.e. a situation of underdevelopment.

Indirectly, the drought has fostered small scale garden
irrigation, associated with the emergency development of
groundwater for community water supplies(well deepening and
development). These have proven in many cases to be an
essential ingredient to successful, small scale nurseries and
dry season gardens. In fact, drought rehabilitation as well as
emergency work at the community level almost invariably begins
with water well development, first for people and domestic
livestock, and then for nurseries and dry season gardens.

USAID

AID has focussed in recent years almost exclusively on the
water development needs of drought-stricken nations, described
below. In general, AID missions have not tackled water
pollution as a development problem, unless it is related to
rural potable water supplies. However, an isolated but
successful activity to attack deep lake pollution has recently
been supported by a regional project(Environmental Training and
Management in Africa or ETMA).

In Kenya, the Lake Basin Development Authority at Kisumu, on
Lake Victoria was assisted by ETMA to construct and equip a
water quality laboratory, by means of a 3-year series of
consultancies and baseline studies of Winan Gulf ecology and
water quality, as a sUb-project of the ETMA project, during
1983-86. This assistance was in response to the growing threat
to Winan Gulf and its fisheries resource from industrial,
agricUltural and urban wastes.
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An S&T service project has been set up to help improve
irrigation water management -- water Management Synthesis
and is noW in its second stage. Very little work has been
carried out in Africa to date, however, and have been largely
as short TDY's fa design and irrigation sector assessments. The
extension of this service project scheduled for design in 1986,
will focus on Africa and Latin America, since the Near East and
Asia Bureau will not be included. In the extension, Niger,
Senegal, Rwanda and Burundi would b~ visited by
multi-disciplinary teams to visit sites per-selected by
missions and host country technicians to reconnoiter water
resources development.

USAID's attempts to assist international river basin
development institutions have been filled with setbacks and
frustrations. however, small technical advances are being
made. In April, 1985, AID sponsored a workshop on river basin
development in AFrica in which experiences, issues, and
problems were brought out(Clark U. and Institute for Develoment
Anthropology, 1985). These are summarized later in this'
section.

In the Senegal River Basin USAID funded a $3.0 million
environmental assessment of the UNDP Master Plan for the Basin,
in the late 1970's. SUbsequently, in 1981: USAID!Senegal began
planning for a $60 million package of institution building and
irrigation dev~lopment, with related research, health and water
quality monitoring to be carried out through the multinational
Senegal Basin Development Authority, the OMVS.

Disagreement among the riparian states, Mali, Mauritania and
Senegal, design problems, and changing priorities in USAID
Washington delayed the approval of this ambitious project.
Presently this -intgegrated- project initiative has been
reduced to three separate projects, having little
connectedness: (I) long term institutional planning assistance
effort to the OMVS, funded at a level of $6.0 million over a
five year period(1986-91).(2) a $4.6 million, . 6-year project
to establish a groundwater monitoring system in the Senegal
River Basin responding to concerns that damming and water use
will affect sroundwater and require information for its
management(the project could cost $3.0 million more than
originally bUdgetted), and lastly ,(3) a 6-year project to
support agricultural research in ~ach of three riparian nations
until 1990, each nation receiving approximately '1.0 million
over the period.
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USAID also sought to strengthen the multi-state Niger Basin
Authority with a $11.7 million institution building project
during 1982-86(Niger River Basin Planning, 1625-0944) A later
addition was by a Sl.O million project undertaken by the U.S.
Army Corps of Engineers that was to make detailed morphological
and sediment investigations of the Niger River, construct and
computerize a model of the river's sedimentation patterns, and
develop this as a planning tool. However, the effort is being
terminated early for lack of a contribution to counterpart
funding and personnel by the riparian states , a required
condition for the utility of the reSUlts, and the project's
implementation.

USAID recently commissioned a review of irrigation in Africa
through the above-mentioned Water Management Synthesis
project(Moris and Thom, 1985), W to examine whether wider
adoption of irrigation could relieve existing food production
constraints, either by stabi lizing food supplies in the
drought affected zone or by permitting other farmers to use
fertilizers and higher yielding varieties. w

Traditional, small scale projects but not large scale modern
systems were found to hold potential for increasing food
production. Some other findings related to future actions were
are listed in the final section.

Groundwater development experience by AID has not been reviewed
except in the context of individual projects. Lack of expertise
in hydrology and geohydrology in partiCUlar indicates a long
term participant training 09portunity. Numerous PVO's supported
by AID are assisting villages ace ross Sahelian Africa to
develop or rehabilitate wells for potable water and stock
water. There is essentially no management component in this
work. Use of Chadufs in Chad and Sudan to irrigate dry season
crops is being supported indirectly by AID and others.
Salinization problems are perhaps inevitable, but beyond AID
control at the moment.

Training is virtually an automatic add-on to AID water
development projects, but its impacts aren't evaluated nor do
the long term students return in time to participate in the
project that financed their scholarships. Rather than have
training linked to development projects which -discover- a lack
of trained personnel, training needs for water resources
development and management should be assessed from the
standpoint of long term trends, master plans for water
development and related institutional and survey needs.

AID has in recent years supported aquaCUlture, rather than
natural fisheries development.(Needs expansion including role
of Peace Corps volunteers)
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Other donors

The building of hydrological data networks has been largely
supported by UNDP. However, a mUltidonor effort in the Sahel is
sponsoring the regional AGRYHMET(agrometeorological and
hydrological)network. AID is contributing $7.0 million to this
effort during 1982-87.

UNDP and bilateral donors alike have financed the preparation
of national master plans for water development, as well as
national level groundwater surveys.

The EDF is financing a new survey of groundwater resources in
West Africa.

The World Bank was preparing a proposal to up-grade
hydrological and meteorological forecasting services throughout
Aftica, by using NOAA satellites, and improving data collection
as well as extension services. Funding through UNDP was planned.

As regards river basin development assistance, the multi-donor
funding arrangements typical of these schemes add to their
complexity. Additional, and unfortunate, obstacles in the
recent past to international river basin development have been
civil strife(Chad, Sudan, Ethiopia, Uganda) and the long
drought.

AID's participation in these schemes is noted above.

Disenchantment among international donors with large scale
water development is widespread, even though African states see
such development as the one sure way to satisfy expanding urban
food needs, as well as insure food production from drought.
To date, however, large schemes have been devoted to cotton for
export, or sugar and rice for urban consume4S, even during the
prolonged drought that began in the Sahel in 1968. Also, the
production costs of rice on large scheme£ is high. On BAED
lands in Senegal, it was higher than the market price of broken
rice imported from Thailand.

FAO's recent assessment of irrigation in the region agrees
with the AID overview study of irrigation in Africa that the
greatest potentials for assistance lie in the improvment of
small scale, traditonal irrigation. This is an important change
in emphasis from earlier large scale schemes.
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Most international support for fisheries developments have
focussed on off-shore fisheries or those in man-made lakes.
UNDP support for Zaire's freshwater fisheries is an exception.

3.5 Considerations for an agenda of assistance

More effective and better managed development of water
resources in support of agriculture is unquestionably needed in
Africa. The technical potentials of irrigated agriculture are
great, and have to some extent been realized by traditional
irrigators.

The trend towards working at the small scale, with low input
resources, and in direct assistance to traditional farmers is a
realistic and understandable reaction to the ineffectiveness
of large para-statals and ministerial services. However,as in
the case of soils and vegetative resources, fundamental surveys
and where needed research must be done to lay down the basis
for reasoned actions that will sustain development, and not
undercut its resource base. Assistance to b'·~lding institutions
and people in Africa that can manage the c~mplex range of water
resource problems should be a long range assistance objective.

water resources development

The African irrigation overview: summary made the following
recommendations regarding future AID development in irrigation
(Moris and Thom, 1985):

* Institutionalization and rehabilitation of irrigation
systems are more important than new irrigation. A joint· World
Bank!USAID effort was suggested. Research on the reasons for
poor maintenance should precede financing of rehabilitation.

* Farming system research projects should include
irrigation.

* Modest support for strengthening river basin
development authorities is justified. They are the only
authorities capable of planning and executing irrigation
development. (Specific ideas are listed below, originating in a
separate conference.)

* Continue u.S. work on agricultural applications of
LANDSAT(where u.s. has a comparative advantage).

* Foster exchanges of technical information, especially
on soil fertility maintenance, pests, and weeds in irrigation.
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Regarding water related diseases, the overview indicates that
UNEP in Nairobi offers 8 a possible base for expanded attention
to this aspect of Africa irrigation-. However, AID irrigation
projects are obliged to review and if necessary control or
prevent water related diseases, and this function should remain
integral to AID-financed irrigation.

Nevertheless, if AID choses to support small scale, improved
traditional schemes rather than larger scale schemes, through
PVO's or other arrangements, management of water related
diseases, salinization, weed problems, etc. could be
neglected. A special technical assistance 'and management
capacity, within AID/missions as well as host governments seems
~ssary to deal with these environmental and related social
problems.

At an April, 1985, USAID-supported conference on river basin
planning, Clark University and the Institute for Applied
Anthropology identified the following kinds of support that AID
could provide for river basin planning(Clark U., 1985, Chapter
2 -Overview-by Thayer Scudder):

* Institutional capacity studies to identify appropriate
institutions to plan and implement African river basin
development. Stress is laid on identifying existing local
institutions, to balance exclusive assistance to the .
-increasingly ineffective8 parastatal river basin development
authorities.

* Increase efforts to improve the research, information
dissemination and planning capabilities of existing agencies.
(AID's insistence on a planning unit within the Niger Basin
Authority, and the inability of the NBA to staff it, resulted
in the above-mentioned phase-out of a river system study).

* Regarding large v. small scale projects, more attention
is recommended to decentralizing management responsibilities
within large projects(down to water user associations) and, on
the other hand, to articulating small projects within a
regional context so as to increase such potential mUltiplier
effects as nonfarm employment.

* Integration of production systems from bottom to top,
i.e. local production systems to regional credit and marketting
organization to national policies and institutions, rather
than from top to bottom, which experience has shown is always
deleterious to local producers in and downstream from projects.
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* Increased local participation in management of soils
and water as well as forests, range, and wildlife, with more
attention to maintenance of habitats and secondly to
institutionalizing appropriate local organizations for
protective, managerial and extractive purposes.

River and lake resources

A long term effort is needed in Africa to understand and
monitor
the functioning of running and still water aquatic ecosystems,
and their living resources, i.e. the biologial perspective
on water resources. Without research and surveys, opportunities
will be foregone and actions will be taken in ignorance.

AID could play a small but important role in training and
research, and perhaps in additional support for aquaculture.

A recent UNEP sponsored symposium on Africa's inland waters,
part
of which was summarized in the above discussion, recommended a
number of actions concerned with inland water ecology and
resour?
ces exploitation(Symoens and others, 1981).

In the area of limnology:

* increase number of African scientists trained in
limnology.

* funding of studies of aquatic flora and fauna, and for:
pUblication of keys and manuals.

* launch an International Programme for Research on the
Great Lakes and Rivers of Africa.

Regarding aquatic resources management:

* mUltipurpose uses should b~ sought for aquatic resources
(fishe?
ries, tourism, recreation, etc.)

* to advance aquaCUlture, more limnological,
physiological, and behavioural information needs to be
collected on potential aquaculture organisms.

* rapid, general fisheries surveys are needed of rivers
and lakes, especially those with flucuating water levels.
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Strengthening African Agricultural Research. '698 0435

Semi-arid Food Grains Research and Development II
(1986-90) '698 0542

A number of existing or planned projects could bacome vehicles
for AID activities related to water resources management:

'625 0957

'625 0960

'625 0972

OMVS agricultural research 11(1984-90).

C~hel Manpower Development 11(1983-89).

Sahel Manpower Development 11(1986-90).
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AID support for university training and research, in qualified
African univesities(e.g. U. of Nairobi) as well as in the USA
in the field of limnology should be considered.

AID could begin by supporting through existing manpower
development programs a number of bachelor's level and graduate
degree scholarships in limnology. Also worthy of consideration
would be joint U.S./African research projects ?a la? now defunt
MAB collaborative environmental research program in the late
1970's. Selected limnological and fisheries field surveys and
research for various missions on a demand basis, provided
through an arrangement such as the Environmental Planning and
Management Cooperative Agreement with lIED should be
considered.

The USA has a comparative advantage in training in basic and
applied fields concerning water resources relative to, for
example, training in tropical agricUlture and soils, where we
have little or no advantage. The need for training is outlined
above. However, a major commitment in existing or future
manpower development programs to water resources should be
preceded by a survey of foreseeable needs for scientists and
technicians throughout sub-Saharan Africa.

Environmental Planning and Management CooperativeAgreement
between S&T/FENR and the International Institute for
Environment and Development.

Extension to the Water Management Synthesis Project.



The current World Bank initiative to upgrade hydrological and
meteorological services in Africa could be another vehicle for
providing AID support to data management and institutional
strengthening throughout Africa with minimal desi~n and
management effort.
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4.0 Coastal Resources Degradation
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The discussion of coastal resources focusses on the zone of
transition betgween the ocean environment and the terrestrial
or inland environment. There is a considerable variety in the
definition of boundaries of the coaatal zone, both to the
seaward and the landward extremes, depending upon the research,
surveyor management objectives(Sorensen et aI, 1984). In this
document coastal resources are those found in estuaries,
mangroves, lagoons, mUdflats, beaches, and near shore
continental shelf fisheries exploited by artesenal fisherfolk.

4.1 Fisheries and other coaatal resources values

The fishes caught in African coastal waters are a particularly
important component of the diet in the coastal waters of
several countries (Ghana, Ivory Coast, Sierra Leona, Senegal,
Togo), accounting for about 40 percent of the total intake of
animal protein. In Congo, Angola and Mauritius fish constitutes
30 to 47 percent of the intake of animal protein WRI 1985).
Per capita fish consumption in Comoros, Madagasacar, Mauritius
and Seychelles is three to ten times that of neighboring East .
African mainland countries (UNEP 1982). .

The annual fishery potential of African waters, both marine and
inland, is substantial -- an estimated 11 million tons or about
15 percent of the current world r.atch. In the marine eector,
most of the potential is located in northeast and southwest
Africa (Table 8), where coastal state have low population
densities. In the more densely populated regions around the
Gulf of Guinea, and along the Eaet African coast, resources
potential is relatively moderate.
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As the impacts of drought in West Africa persist, the coastal
and marine fisheries resource have become even more important
to coastal West African states, and are now viewed as a
principal renewable protein resource, as well as of foreign
earnings from expor.ts of flatfish and crustaceans(shrimp,
lobsters, prawns).

Coastal resources are important tourism attractions. Several of
the East Africa island nations are heavily dependent on the
tourist industry for fc~~ign exchange earnings. It is the
mainstay of the domestic economy of the Seychelles and the
second greatest foreign exchange earner for Mauritius (100,000
tourists are attracted to its beaches annually) (UNEP 2982b).

In addition, coasta~ resources are important to other aspects
of the inhabitants' livelihood. Mangrove forests prOVide both
food, building materials and other products (ibid.). They are
used locally and exported for firewood, building materials and
tannin production. The mangrove swamps of Madagascar and
Mozambique support very profitable prawn fisheries. Coastal
reefs and beaches, in addition to their fisheries (ibid.),
provide important sources of building material.

The demand for coastal resources is increasing. Over the last
decade, the average annual marine catch for most countries has
increased from 12% to es much as 525%, averaging 85% (WRI 1986).

The value of coastal resources are not limited to the confines
of the nations which have them. They provide important habitat
for many of the European waterfowl which winter along the
coasts of Africa(ICUN 1985).

4.2 The role of estuaries, mangroves and coral reefs in the
productivity of coastal environments

The mangroves of East, Southern and West Africa (700,000
hectares in the Niger delta alone) (WRI 1986 (Malthy 1986)
provided habitat for over 2,000 species of fish, invertebrates
and plants. As has been observed elsewhere in the world,
mangroves serve as spawning and breeding habitats for estuarine
species such as shrimps as well as some marine species. The
effect of the deterioration of the mangrove forests can be
sweeping insofar as it affects local fisheries and, more
importantly, the lives of the people who are dependent on the
fluvial/alluvial environment and the living conditions therein.

Estuaries and lagoons are equally important as well as being
vulnerable to human impacts. They exemplify the
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interdependence of terrestrial and marine systems and are
indispensable in the life cycles of many marine fishes and
crustaceans and support valuable fisheries in themselves.

Coral reefs rank among the mnost biologically productive and
diverse of all natural ecxosystems (Salm and Clark 1984). They
support a high density of marine life and are widely dependened
upon for their fisheries as well as medical and construction
materials. Coral reefs and the associated white sand beaches
support major tourist indistries. Reef deposits playa major
role in Indian Ocean Island formation. Forty-seven percent of
the total area of the Seychelles result from coral reef
deposits (WRI 1986).

4.3 Degradation of coastal resources

Although the degradation of coastal and marine resources is
very poorly documented, scattered reports from individual
countries in East and West Africa point to a number of key
problems. problems are occurring (UNEP 1982a). The problems
can be broken into three areas:

Over-exploitation of fisheries primarily in West Africa, due to
lack of regional and local regulations and/or lack of
enforcement. Managem~nt of this resource is particularly
difficult given the current inadequate knowledge regarding the
biological nature and geographic extent of this resource, its
seasonal distribution and migration through the waters of
several nations, its ability to reproduce and withstand
sustained and often totally unrestricted harvesting activities,
and the lack of regional rules and regulations which couldact
to conserve this essential resource(RDA 1985). Heavy fishing
by unlicensed foreign fleets poses a serious threat to the
continued existence of this resource, and has significantly
altered the biological composition of fish stocks off the West
African Coast over the last decade.

Loss of mangrove forests and estuaries in west, East and
southern Africa due to irrigation profects, damming of rivers
and overcutting beyond sustainable levels(Malthy 1986). Losses
have been aggravated by the impact of reduced freshwater
inflows becasue of drought conditions. Mangrove areas have
been sUbjected to clearcutting and conversion to areas suitable
for salt and rice production. There are also indications that
considerable illegal harvesting of mangrove occurs in the more
inaccessible areas. (UNEP 1982a).

Although the development of domestic and agricultural water
supplies has long had sectoral priority in development planning
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~ .
in arid and semi-arid·Africa~ the need to implement various'\
water development schemes appears to have been accelerated as a
result of the drought. In this regard, the damming of rivers
and the withdrawal of groundwater as is occurring in Senegal
and Gambia pose serious threats to coastal marine environments
particularly during periods of diminishing rainfall, runoff and
groundwater recharge. . .

The reduction in freshwater runoff and the exp~~sion of
agricultural production is changing the basic nature of Wes~ .
African coastal estuaries and lagoons. Through a variety of
mechanisms, it affects intertidal mangrove forests and
estuarine and marine animal species that are dependent upon
recurring temporal and special patterns of reduced salinity.
(Berry 1986). Of major concern are potential irrigation
development and water management projects, affecting the deltas
of the Senegal and Gambia Rivers.

Destruction or Dama~e to Coral Re~fs - Heavy use and misuse of
the coral reef and 1ts community appears to be increasing_ The
effects of over-fishing, blast-fishing with dynamite, and coral
and shell-collecting have been reported from sites ranging the
length of the East African reefs. Die-off of fish and coral
due to high sediments loads and pollution have been recorded in
Kenya, and Tanzania, respectively(UNEP 1982a. The .losses could
be attributed to the accumulative impacts of poor inland l.nd
use practices leading to high sediment loads as well as damming
causing hydrologic flow changes.

The limited financial resources of coastal African nations (and
donors) have been directed at terrestrial r~sources with more
apparent, easily identifiable links with development. The
complexity of the management problem deters effective
responses, particularly to the accumulative effects of
activities which cross national and international boundaries 'or
occur several, if not hundreds, of miles away. Examples are in
the likelihood that dam construction in Zambia will affect
prawn production in Mozambique by changes in freshwater flows.
A barrage and irrigation projects in Gambia adversely affecting
European waterfowl which winter in the delta area.

Lack of good information inhibits diagnosis and planning for
better mangement. For example, in East Africa where coral
reefs play a major role in tourism, there are no quantitative
figures on their abundance or critical area needs. ONEP (1982)
has done a systematic review of the coastal resource issues of
East Africa, discussing both the concerns and possible means to
address them. Sorenson et al (1984) discusses the coastal
resource concerns of Africa as part of a general global i ••ues
Index. IUCN, with possible u.s. assistance, is attempting to
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more clearly define the issue and develop an action agenda.
AID is currently working with the Park Service to do a
literature review of the state of knowledge for Coastal West
Africa.

Finally, institutional jurisdiction of coastal resources is
often unclear, falling in an undefined area between marine and
inland waters management. In Senegal, for example, it is
neither in the jurisdiction of the division dealing with
forests and inland waters(Eaux et Forets)nor does it come under
the marine fisheries sector.

The concern for coastal resources among African nations is
increasing. At the first African Ministerial Conference on the
Environment, held in Cairo in October of 1985, a committee on
the seas was established to:

(i) facilitate implementation of the UNEP regional seas
programmes for West, Central and Eastern Africa; and

(ii) design programmes for the protection of the marine
environment.

Three countries in West Africa (Mali, Mauritania and Senegal)
currently belong to the 1971 Convention on Wetlands of
International Importance.

4.4 Donor response

Governments and donor groups have tended to focus on the
improved exloication of coastal and marine resources, through
improved fishing, fish processing and marketting, establishment
of tourist center., hotels, etc. ; and in a few instances,
creation of tourist related coastal parks and protected areas •.'
France's overseas research arm, ORSTOM, has been engaged in
several research, modeling and monitoring efforts in
Francophone, West Africa. Various United Nation organization,
most notably the UNEP Regional Seas program, have undertaken a
series of workshops and studies to come to grips with this
complex issue. Several sets of recommendations and action
plans have resulted. However, the degree to Which they have
beer. implemented and their success· is unclear (UNEP 1982a,
1982b, 1983).
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USAID activities

Almost every coastal West African nation has requested U.S.
assistance in coastal zone resources management. A recent
report ·West African Living Marine Resource Conservation and
Management- was the result of an analysis aimed at structuring
an appropriate u.s. response (RDA 1985). This report reviewed
the existing situation and problems associated with marine
fisheries management and conservation of the West African
countries of Mauritania, Senegal, Gambia, Guinea-Bissau and
Guinea. It identifies appropriate areas for U.S. economic and
technical support in the overall area of marine fisheries
resource management and conservation, and makes specific
recommendations for action.

In addition, USAID has contributed to coastal resources
knowledge in West Africa, particularly in reviews of the Niger
and Gambia rivers' contribution to coastal production.

Direct management of African coastal resources for long-term
production has been lacking although USAID has indirectly
contributed through support for international pUblications,
conferences and training sessions dealing with coastal
management. This has included a review of several
international coastal studies which may have application to
African needs (Clark 1985).

4.5 preliminary agenda

The conclusions reached by the UNEP (1982b) Regional Seas
Program directed at East Africa, can also apply to the
Subsaharan Africa Region as a whole. Their findings were:

-Although a significant amount of coastal and marine
zones have not received the attention they deserve and
that therefore further work should be undertaken to fill
the gaps in knowledge. The implementation of a
comprehensive action plan for the protection and
development of the marine and coastal environment of East
Africa is expected to result in further work at national
and regional levels, to improve, monitor and strengthen
the conservation of coastal and marine resources.-

Specific recommendations formulated by UNEP werfe grouped under
(1) the management of essential ecological processes and (2)
the conservation of genetic diversity.
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(l)Essential ecological processes and life support systems

Recommendations (on a national level):

(a) Priority should be given to ensure that the principal
management goal for estuaries, mangrove swamps and other
coastal wetlands and shallows that are critical for
fisheries is the maintenance of the ecological processes
on which the fisheries depend.

(b) Particular attention should be given to the formulation
of a coastal and marine national living resources
conservation and management strategy aimed at protecting
and maintaining the support systems of critical habitats
(i.e. coastal dry forest, coastal dunes, coastal flood
plains, fresh and brackish water marshes, mangrove
forests, reef-back lagoons, sandy beaches, etc.) and
regulating the use of genetically rich areas (fisheries
ponds, marine mammal feeding grounds, turtle nesting
areas, nursery grounds for shrimps, coral reefs, etc.).

On a regional level:

(a) Ecological and biological inventories of coastal and
marine life-support systems and the assessment of
ecosystem capabilities should be continued and expanded
to provide detailed classification of these ecosystems
and their living resources content.

(2)Genetic diversity (threatened/endangered species of flora
and fauna, and habitats).

Recommendations (on a national level):

(a) priority should be given to species that are endangered
throughout their range and to species that are the sole
representative of their family or genus.

(b) Unique ecosystems should be protected as a" matter of
priority.

(c) Additional protective measures should be accorded, where
identified, to marine turtles and their critical
habitats. Further surveys should be carried out to
inventory stocks, movements and conservation measures.
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(d)

Recommendations on a regional level:

(a) A regional network of selected marine parks, equivalent
reserves and management areas should be created with a
view to affording better protection to coastal and marine
ecosystems which are of vital importance as renewable
food and energy resources for the people.

(b) Regional co-operative measures should be encouraged.
Co-operation on a regional scale for conservation of all
marine mammals and other marine resources is highly
desirable.

(c) The development of a comprehensive mapping of systems
should be considered (mapping of critical coastal and
marine habitats; highlighting potential conflict and
compatibilities of living resources in the region).

(3)Supporting measures: conservation for development

Recommendations (on a national level):

(a) Additional efforts should be made to strengthen
government agencies responsible for the conservation of
living resources. Where such an agency is lacking,
measures should be taken to either create one or use
existing infrastructure and administrative facilities to
undertake the necessary action.

(b) National seminars and workshops on environmental and
living resources conservation and management should be
regularly convened to bring in all levels of Government
and the pUblic.

(c) Institutions studying coastal marine ecosystems and
species should be encouraged and strengthened, especially
by providing them with adequate research grants,
professional staff and access to world-wide information
and data through, for instance, subscription to
pUblications and maga~ines.

Further comparative information and analyses are needed
to determine the adequacy of existing national
legislations and policies concerning living resources.

(e) Nations which have not adhered to the major global
conventions dealing with the conservation and management
of living resources should do so to ensure the
conservation of those living resources that cannot be
conserved by national legislation alone.
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(f) Where Man and Biosphere National Committees have been
established, they should be strengthened and be involved
in the decision-making process affecting the conservation
and management of ecosystems. Where such Committees have
not been established, advice should be sought from UNESCO
on the feasibility of expanding the Man and the Biosphere
Programme network.

(g) Where appropriate, traditional methods of living
resources management should be retained or revived. This
is particularly·important in rural and fishing
communities as one of the best methods of ensuring a
sustainable use of ecosystems and species.

Recommendations (on a regional level):

(a) Major efforts should be made in the region to promote
environmental awareness and to highlight the need to
develop integrated conservation plans to ensure
sustainable use of coastal and marine resources.

(b) Particular attention should be given to the establishment
of a central data bank on coastal and marine resources
inventories, research, conservation, management and
utilization to ensure easy access to and dissemination of
the available information.

(c) Due to a pressing need for trained technicians and
managers of marine national parks and reserves, a
regional training programme should be formulated and
implemented through the use of an existing national or
regionally-oriented institution, at least in the
short-term, an~ in the long-term, the creation of a
specialized facility in this field to serve the region.

AID (and other donors) could consider the following additional
actions~

* Strengthening of AID and other donor agencies'
intersectoral planning to include both the assessment of and
mitigation measures for maintenance of coastal and estuarine
resources. This is particularly needed in agricultural
development and sector resource management in the arid and
semi-arid subregion.

* Work with national and international political bodies
to define and develop coastal resource conservation strategies
for West African coastal areas beginning with the delta areas
of the Senegal, Gambia and, in East Africa, the Zambezi rivers.
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* Improve the inventory and data base for coastal
resources of the African coastal areas starting with those of
the arid/semi-arid West African coastal countries, including
Guinea Bissau. These areas are of highest international
significance and face immediate risk. It is important to the
development, management and for their long-term productivity.

* Strengthen institutional capabilities, policy and
technical skills of coastal countries in coastal resource
management particularly in the semi-arid/arid and
Madagascar/I.O. sUbregions. This would include working with
NGO/PVO groups for training programs and workshops.

* Work towards the concept of $ustained management and
multiple use to interlink environmental and developmental
factors in respect to mangrove forests. Their value is
multi-faceted, their risk of loss is high.

* Support applied research to fill in the general
information gaps existing on coastal resource productivity and
their susceptibility to development.

* Strengthen coastal protected area management
particularly within Ramsar convention member countries and for
areas of international significance (world heritage sites,
etc.). The U.S. has a great deal of expertise in this field.

The table lists sUbregional and country priorities based on.
coastal resource issues and immediate needs facing the
sUbregions and countries. The table displays the various
categories of intervention (policy dialogue, institutional
development, etc.) and at what point in the planning period
programs need to be un~ertaken (immediate, medium and long
term). Those eUbregions and countries which have immediate
needs should be the primary focus of AID/other donor programs
and activities.
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Teble Coastal R.esources: Priority, Subregioos, Countries and Categories Where AID Tecmlcal and Financial Support Woulc.
Be IbIt Effective
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5.0 Decline in Biolo~ical Diversity and Ecological Resiliency

5.1 Background

The World Conservation ,Strategy affirms that the preservation
of biologic and genetic, diversity is both a matter of insurance
and investment. Currently there are plant and animal products
that, although not widely recognized or domesticated, provide
for the immediate needs of many African populations for food,
shelter and medical needs. This is particularly true among the
poorest and most rural p~pulations.

There are many species whose value to mankind is still to be
discovered. These can prove critical to sustain and improve
agricultural, forestry and fisheries production; to keep open
future options as a buffer against environmental change; and as
the raw material for much scientific and industrial
innovation. For many the ~tewardship of the land is a
philosophical committment.,

Throughout Africa the dependency of the humans on the health
and productivity of their surrounding undomesticated resources
is apparant. '

o In many African countrie~, bushmeat, including unmanaged
fish and wildlife resources, prOVide a significant source
of animal protein. In 11 African nations, it supplies
more than 10' of annual protein intake. In two cases, it
exceeds 25'. Among the rural poor, this figure is much
higher. In Ghana, wildlife has been shown to comprise 31
- 44' of total animal protein intake (Prescott-Allen
1982).

o

o

Natural sources are the main supplier of fuelwood which
supplies 63' of energy needs for the African population
(FAO 1985).

Exploitation of unmanaged tropical forest species have
prOVided major sources of foreign currency in six West
and Central African countries. This is in addition to
their local use for building materials (Prescott-Allen
1983).
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o Wild plants and animals continue to meet a large portion
of the local health needs of African populations. As
much as 85' of traditional medicines are derived from
plants. Wild plants have also contributed to western
medical approaches as well. Some medicines, such'as
hydrocortisone and atropene, have become so familiar tu
us that their origins have been forgotten (ibidi ••

o New plant and animal species and/or v~rieties are
continuing to strengthen our domestic fo06 sources. ~he

National Academy of Science estimates at least 2,000
plant species have important, food, fuel or o~her

properties presently warranting stUdy (OTA, 1985). In
addition to new species, international agriCUltural
research centers are continually searching for and
finding new domestic and wild strains of agriCUltural
crops to improve productivity and resistance. In Africa,
there are at least twelve countries Which are hi~hly

likely to contribute new plant varieties important t~

improvement of basic crops such as sorghum and millet
(Hawkes 1985).

More obscure are the broader and indirect links between
biological diversity and the well-being of mankind. When
dealing with ecological systems or micro climatic changes,
cause and effect relationships are hard to quantify due to
their complexity and our basic lack of understanding.

The question of significant becomes incalculable. For example,
we have just begun to recognize how significant the role of
birds and mammals are in seed and pollen transfer in tropical
forests. In Ivory Coast, it was found that forest bats
accounted for 98.2' of 'all seeds deposited on recolonized sites
along the edge of a gallery forest studied (Maury-Lechon et.
ale 1983). This becomes important when one considers that
tropical forests PIo~ucts export account for over 17' of Ivory
Coast's total export ~arnings and was much higher in the past
before widespread dev~getati~n occurred.

It is quite possible ~:~at wildlife will do more for
revegetation of deveg~t~ted areas than plantations if allowed
to. Certain domestic~tGd crops, such as cocoa and mangoes,' are
pollinated primarily by wild insects such as midges, wild flies
and wild bees (Prescott-Allen 1982).
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5~2 Biological resources management problems

Simply stated, just when biological and genetic diversity has
the greatest potential to benefit mankind, it is being placed
in greatest jeopardy.. It is estimated that by the year 2000, ..
100' of Nigeria and Ivory Coast' s tropical most forests will be ·.~ii!:i;'··
lost. Guinea will have lost 33' (WRI 1986). Within the arid :'\
and semi-arid lands, there is a sense of urgency to survey
local domestic and wild stands of millet, sorghum and pigeon
peas to collect valuable varieties before they are lost. Our
ability to maintain biologic and genetic diversity must be
viewed as a great measure of our ability to maintain natural
resource productivity.

Conservation and development has been viewed as being distinct
rather than inter-related concepts. Parks and forests were
·protected·, the rest was ·developed·. Biologic and genetic
diversity was equated to conservation thus ·protected-. It is
easy to maintain this relationship as lo~g as landbases and
resource pressures allowed mutually exclusive activities of
protection and development. In many respects, the on-going
ecological and human crisis in Africa has accentuaced the gap.
Major concerns are:

o Over-emphasis on a few domestic plants and animals for
food and wood production in Africa. As brought out in a
recent Office of Technology Assessm~nt (1985) report, ·as
we move towards the 21st century, we rely on fewer and
fewer plant~ and animals. We ignore or have forgotten
thousandR of useful species that could broaden and
balance our forest resources.- It goes on to point out
that ·one factor limiting the development of native or
other unconventional plants is an institutional bias
against them. The major emphasis of plant research
during the last 100 years has been directed at the dozen
or so primary food crops - to the exlclusion of almost
everything else.-

o Failure to integrate conservation and development
resulting in the loss of biologic diversity. Past
development and conser~ation policies have created
artificial barriers to the long-term .aintenance of
biological diversity. On the otber band, natural r.source
conservation programs have often focused on a wildlife
and plant protection witb little or no regard for buman
use patt~rns or how income generated from protected areas
could be used to improve tbe living standards of
surrounding human populations. As a result of botb
shortcomings, the list of species threatened. endangered
or lost, continues to grow.
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The environmental assessment process being employed by donor
groups, such as OSAID and the World Bank is meant, in part, to
facilitate development within an environmental context.
Success in its use has varied, depending on technical skills
and attitudes of those implimenting the process. Proper
application and foresight has and will prevent needless loss of
biological and genetic diversity. It will be a primary means
to design for the continuance of biological systems and their
productivity and also for further understanding of the
interrelationships of the fragile communities in Africa.

o Continued poaching and illegal trade in wildlife.
Poaching continues to constitute the major short-term
threat to many species of wildlife and plants in Africa.
This has been due to:

1. the proliferation of modern weapons in the hands of
the local populace due to regional and national
strife.

2. economic decline in Afric~n nations with a
corresponding decline in bUdget, programs, staff and
equipment which can be allocated to conservation and
parks management.

3. a declining standard of living for the local
populace making poaching for food or sale
increasingly attractive.

4. continued markets in several m3jor countries for
illegally obtained wildlife and plant products such
as rhino horn and elephant ivory.

Even though ·18 Sub-Saharan African nations belong to the
CITES treat dealing with trade in endangered species,
shortages in staffing and bUdget has severely affected
the curtailment of illegal trade (IOCN 1981). Support
for CITES activities in Africa primarily come from
private sources. Also there is a fundamental lack of
baseline data to establish biologically sound harvest
quotas for control of sales.

5.3 current activiti.s

The conservat.ion of biological and genetic diversity is
currently receiving a great deal of national and international
attention. As with desertification, it cuts across a multitude
of sectors and activities. This becomes apparent when looking



at the areas of priority environmental concern established at
the 1985 African Ministerial Conference on the Environment
recently held in Cairo. Although biological and genetic
diversity is not specifically mentioned, it is intrinsic in
each committee's terms of reference. Since it covers such a
wide area of concern, it has been difficult to develop clear
program direction, priorities, or sectoral responsibilities.

Although several international organizations have begun to try
to better define the problem and propose specific steps that
could be taken to address the issue. International funding to
address the problem in Africa has been slow in forthcoming.

Some examples of approaches underway are:

o The World Resources Institute is currently implementing
the critical Ecosystems portion of the Tropical Forests
Action Plan Project to assist 4 countries in Africa with
declining forest resources: Botswana, Cameroon, zaire
and Madagascar. The purpose is to develop mechanisms to
review and incorporate information on critical ecosystems
in the early stages of project planning. This project is
in addition to their Tropical Forest: A Call For Action
(1985) an~ the World Resources 1986 pubiications, botb of
which helped to synthesize and focus attention regarding
b1010gical and genetic diversity.

o The World Wildlife Fund is developing a series of
projects in AfrIca, supported by a matching grant f.rom
USAID to link conservation with local development
activities; thereby relieving people pressures on
critical parks and protected areas. This is in addition
to their extensive conservation programs primarily in
eastern and southern Africa.

o The Nature Conservancy is beginning to establish
conservation data centers in Africa, starting in Rwanda,
to develop local sources of information on biological
diversity. This has been highly successful in Latin
America.

o !££! has established an information monitoring center at
Cambridge to maintain up-to-date data dealing with
biological and conservation issues by region and on a
country specific basis. The most recent undertaking has
been a systematic review of the protected areas and
wetlands, their status, and their importance to
biological diversity.
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o The UNEP Regional Seas reports and studies have helped
focus attention to biological and natural resource issues
within the context of.coastal and marine resources.
While UNESCO's Man and the Biosphere Programme have been
an international scientific cooperative approach dealing
with people-environment interactions including biological

.~ and genetic diversity.

o Major undertakings by international organizatio-s such as
FAO, ICARDA and ISPGR have been directed at the inventory
and conservation of both forest and crop genetic
resources. These groups and others are currently working
on systematic inventories of African nations to identify
domestic and wild strains of crops indigenous to Africa,
particularly sorghum and millet.

o !!Q has been involved in both regional and country level
activities related to wildlife and protected area
management as well as marketing aspects of wildlands
products. Emphasis is being re-directed away from .
traditional conservation/preservation projects towards
those which tie into soci-economic and environmental
benefits that support both local and national objectives.

within Africa the consensus for biological and genetic
diversity is strong. All African nations are members of
international treaties and programs dealing with the topic
area. The continued maintenance of parks, reserves and
biosphere rese4~es displays a commitment on the part of African
nations to this concept.

5.4 USAID response

A comprehensive review of current u.S. activities dealing with
biological and genetic diversity can be found in protrams in
Conserving Biological Diversity in DevelOiing Countr ea, FY
1985; A Report to Congress on Impiementat on of sectionli§ of
the Foreign Assistance Act.

USAID has taken a lead in u.S. policy dialogue on the issue
including the development of a U.S. Strategy on the
Conservation Biological Diversity.

In Africa, USAID has focused on those aspects of biological and
genetic diversity which are directly linked with development,
primarily agricultural production. This includes crop related
genetic research and agroforestry. The· underlying assumption
is that through increasing productivity on lands currently
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under production less pressure will occur in wildlands and
their biologic and genetic resources. USAID is also using the
environmental assessment process as a tool to lessen the impact
of development projects on native biological communities. For
example, USAID has recently undertaken anenvironmental
assessment of the impact of a port improvement project on,
among other things, aquatic communities ••

USAID programs dealing with the management of natural biologic
systems in Africa have been modest. Programs in this area do
not fit within current USAID country development stategies for
various African countries nor do USAID missions feel that this
is a priority area in comparison to more pressing social and
economic issues. Another factor is where, within sector
programs and funding, does management of natural systems fit.

In spite of this problem, USAID Africa has supported natural
biologic systems conservation in the broader context of natural
resource management, particularly watershed management, as in
the case of the Bururi forest in Burundi, jointly with U.S.
Peace Corps, the proposed collaborative efforts with the World
Wildlife Fund in Madagascar, and on-going conservation
activities elsewhere in Africa with this same organization.

5.5 Preliminary agenda

Based on the combination of endemism and risk of loss it
appears that the four priority SUbregions:

1) Madagascar/I.O. Islands (Comoros) - Due to the
highest rate of endemism and second highest risk of loss.

2) African highlands (East and West). Due to the second
highest rate of endemism and third highest risk of loss.

3) Arid/Semi-Arid Subregion. This is in respect to
potential loss of crop genetic diversity and national and
international importance of freshwater and coastal
wetlands.

4) Coastal Humid Lowlands. Due to the immediate risk of
loss of the SUbregion's tropical forests within the next
20 years.

Based on the subregional issue assessment for the priority
SUbregions, the following key items require attention. (See
tables for a list action needs in more specific detail).
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International - Establish a consensus among donor groups and
NGO/PVO organizations as to priorities and responsibilities
inddressing the issue of genetic and biological diversity. The
value would be similar to recent gains in the forestry
subsector.

USAIO

Several preliminary recommedation can be advanced:

Increase the emphasis in the Bureau for Africa placed on
biological and genetic diversity in AID's program development
process for priority sUb-regions and countries and in country
development strategies.

strengthen the technical capabilities of the Bureau and
Missions and most importantly, host countries to identify
opportunities for addressing the diversity issue particularly
through the multi-sectoral planning process.

Continue to work with groups such as IPBGR and TNC to establish
local data centers which can be used by donor groups and, more
importantly, local governments to establish programs and
support environmental assessment activities.

Sub-Regional focus

Work closely with countries within priority sUbregions to
improve the legislative and organizational structure so as
to establish positive links between conservation and
development. This includes improving specific and
inter-sectoral skills and communication. Part of this is
strengthening of educational institutions with experience
in biological or resource planning. .

Actively support the management of protected areas,
particularly in natural forest management for multiple use,
endangered species management, and in situ conservation of
genetic resources. The U.S is a world leader in these
areas. The general trend has been a declining interest in
financing such activities by donor groups.

AID should continue to work closely with NGO!PVO groups as
with Wildlands and Human Needs Program matching grant to
WWF!USA, so as to lessen pressure on critical areas through
projects that stabilize resource exploitation in lands
immediately adjacent to them••
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Table Biological Diversity: Priority Subregions, Comtries and Categories Where AID '£ecmical and Financial
Suppoi£llou1.d Be Host Effective
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Table Plant and Animal Genetic Resources for Inwntory and Project Priorities for Agricultural, Wood and Energy
Production
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6.0 stresses on Natural Resources and the Environment
Coincident with Drought

-Below normal- and -average- are poor descriptors. More
accurate would be the use of standard deviation, or variance,
which can be up to 40\ or more. Thus, a drought year would be
one with rainfall below the lower level of variance.

It is safe to say, however, that to the extent that below
average rainfall is an expected and recurring event in much of
semi-arid Africa, the flora and fauna, as well as traditinal
agrarian or pastoral peoples, have co-evolved accordingly and
display amazing resiliency. Nevertheless that resiliency has
been stretched to its limits by the recent drought.
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6.1 Introduction

The prolonged period of below normal rainfall that began in
1968 in Sahelian Africa is the worst drought of this century in
more respects than its duration. It is taxing the institutional
capacities of newly independent nations. And it has coincided
with an economic crisis driven by high oil prices in the 70's,
high interest rates, and low commodit; prices. The combined
effect of these forces is not readily distinguished from the
stresses wrought by drought alone on the environment.



Much has been written and reviewed recently on the drought in
Africa(World Bank, 1986; WMO, 1986; GTZ,1986). An expert
committee convened by the WMO, chaired by the Canadian
climatologist Dr. Kenneth Hare, summed up knowledge about the
African drought in 1983(WMO, 1983):

Drought is a common occurence in many parts of Africa, but
the conditions necessary· for the onset and cessation of the
African drought are not yet fully understood. Causal
mechanisms are being actively researched and should be
explained in the next several years.

No periodicities or trends exist upon which drought can
be predicted.

No known method exists to reliably predict the
continuation, cessation, or recurrence of drought in Africa.

Reliable and continuous weather data do not exist in many
parts of Africa, and drought warning is handicapped.

All African nations should establish plans to detect
drought and alleviate its effectg on agricultural
production(i.e. rennovate deteriorated data-gathering networks,
analyses of rainfall data to determine probabilities of
rainfall amounts and timing, early warning systems to detect
meteorological drought and to analyze likellihood of
agricultural drought, etc.) .

FAO has established an early warning system to detect the
likelihood of crop failure in a given rainy season and USAID
has also recently contracted for the development of a Famine
Early Warning System that seeks to detect early signs of
malnutrition, and related socio-economic factors as well as
physical conditions as detected through satellite imagery of
vegetation changes.

Systems to monitor the deterioration of soils and vegetation
and detect thresholds of irreversible damage do not yet exist,
however.

6.2 Drought related stresses on the environment

There is wide agreement that drought exacerbates, but does:not
cause, environmental degradation and desertification. Rather
the stress comes from unrelenting pressures of people and much
of t~·eir livestock on the soils, groundwater and vegetative
resources during a period when these resources become
temporarily non-renewable for lack of rain.
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Over 50% of Sub-Saharan Africa is within the arid and
semi-arid clmatic zone, sUbject to periodic and long term
drought. Ninety million people are calculated to reside in this
zone, depending mainly on rainfed farming for food.(Table II.
).In addition the highlands of Ethiopia, Kenya and even
normally moist Rwanda are SUbject to drought. During the most
recent drought episode(198l-85), crop failures ~xtended into
neighboring sub-humid zones. A total of 130 million people were
jUdged to be at risk.

The peoples in this region have e\~lved various cultural and
technical responses to the high variability of rainfall in the
region: pastoral nomadism, food stores, sharing of surplus,
etc. By such means a number of poor harvests can be tolerated.
However, the occurence of several low rainfall years cannot be
distinguished from the onset of a long drought. Only when food
stores have been exhausted and fodder sources too scarce to
support herds does the impact of drought seriously threaten
people and livestock.

Before this occurs, however, the vegetation, soils and
groundwater reserves will have already been stressed by
continuous use during several years of poor rains. These
stresses include:

*over-pruning and over-browsing of bushes for fodder and
fuelwood.

* destruction of natural regeneration of variqus woody tree
or browse species.

* reduction of crowns of larger trees. Boys climb them and
prune the branches for use as fodder and fuelwood. This damage
is irreparable on most species, the exception being the neem
tree.

* lowering of water tables

* loss of organic matter in soils, a consequence that is
really the exacerbation of a long term trend affecting the
farmlands of semi-arid Africa.

Ironically, some kinds of emergency food aid inadvertently
assist the process of environmental degradation, by allowing
people (and their resident" livestock) to remain in their
villages. Thus people may be sustained by emergency food and by,

-74-



deepening wells, but the tree and other woody vegetative cover
suffers doubly, for not growing and for the burden of providing
not only daily firewood needs but all animal fodder needs,
there being li .tle or no crop residues or annual grasses.

The habitability as well as the ecological resilience of arid
and semi-arid tropical Africa is first and foremost a function
of the presence of trees and other deep-rooted ligneous species
that tap deeper soil horizons for moisture and nutrients. They
are a key to understanding the environmental stresses
coincident with drought. They are the fuel and fodder reserves
of below normal rainfall years as well as of the long dry
season.

Habitabiity is also a function of the shallow groundwater
resources of the zone, and of course, its food producing
potential. Food, however, turns out to be the least important
determinant of habitability, at least as to the extent that
food aid is provided.

The impact on irrigation is worth noting. The drought has
jeapordized traditional and modern irrigation works alike, and
combined with declining economic health of the countries in the
zone, has delayed water development, or even set it back. In
the Senegal River's lower valley, for example, intrusion of
saline water from the sea upstream has made it impossible to
use river water for large scale projects. Estuarine rice
farming in Senegal and Gambia has also suffered for lack of
freshwater inflow. Low barrages to bar tidal movement are being
built to counter this effect. In general, however, the minimal
development of irrigation in the drought-prone states has meant
a limited impact due to drought.

6.3 Dryland farming regions.

These are located ~n the semi-arid tropics -- 7S to 180 day
growing season, corresponding to rainfall values between 275
and 800 mm.

In dryland farming regions droughts temporarily reduce the
carrying or supporting capacity of the environment to sustain
people and livestock. Yet, sedentary agrarian Africans are
loathe to leave their villages and lands until they have become
desperate -- as happened during the kinds of famine that killed
300,000 in Ethiopia in 1984/85 --they will continue to graze or
browse their animals, cut firewood and draw water, while
drawing down their food stores. Neither the vegetation nor the
water table is being renewed by rain. 80th dwindle under the
daily pressure, and essentially become non-renewable resources
for the duration of the drought.

-75-



----.._~,-----------------.,.---------

Tree crowns are steadily pruned for their forage, lesser bushes
are browsed to the ground, crop residues -- if any -- are
burned or eaten by animals rather than plowed back into the
soil. Also, trees and annuals less tolerant of drought wither
and die. This process, which ultinmately results in a reduction
of biological productivity is desertification. It is going on
in arid and semi-arid Africa even without the drought, but
droughts greatly accelerate the effect of unsustainable levels
of vegetative and water resource exploitation.

The various uses made of trees and other woody vegetation have
been described. Their ecological role in providing resilience
to this dry environment is equally important. Evenly spaced
trees whether on agricultural or natural landscapes interrupt
and buffer the energy of wind erosion. They shade the ground
and reduce soil temperatures, reducing evaporation and
rendering the soil more habitable to micro-organisms, which
feed upon dead leaves, twigs and other litter. The action of
termites is illustrative.

Dr. Robert Chase of Texas A and M discovered in land treatment
experiments for AID in Niger that dead twigs and branches laid
upon bare soil attracted termites who colonized the underlying
soil, rendering it more porous and able to accept rainfall
thereby increasing its productivity as rangeland(in this
instance) (Tropsoils 22 ). Fallen, dead branches and twigs are
not to be seen within walking distance of villages, however,
especially during droughts. All have been collected for
cookstoves.

Thus, in a general sense the resilience of the semi-arid
regions to drought becomes frayed and weakened as trees and
other perennials are cut back and disappear. Thus, when the
current drought cycle ends, the regions will nevetheless be
more vulnerable to aridity than before. Also, they'll be more
vulnerable to water erosion from the strong rains that may
fall, for lack of vegetative cover.

The next ecological thread to unravel during droughts is the
one connecting ~rop residues, manure and soil fertility as
influenced by organic matter. As fuelwood and forage from trees
becomes scarce, crop residues are also diverted to the cook
stove or fed to animals. (Crop failure, i.e. zero growth, is
rare, even during major droughts and stalks and vines will
grown even though harvests are slim).

Manure may also be burned. Normally it is left where it is
deposited on fields surrounding villages, by herds corraled at
night after watering. These are often the most productive

-76-



fields, reserved for continuous cultivation of grains. A
reduction in livestock numbers during droughts also results in
less manuring.

The recent drought only exacerbated a trend towards fewer
cattle
in dryland cropping zones, as a result of reduced areas of
fallo~ -- used formerly as wet season grazing reserves.

The productivity of croplands is diminished as it is deprived
of additions of organic matter as crop residues, manure or even
roots. Plants may be up-rooted instead of cut off, so as to get
the maximum amount of vegetative matter for fuel or fodder.

Semi-arid zone sandy soils in particular need organic matter.
Its loss as well as the associated loss of humus(decomposed
organic matter) reduces the capacity of soils to hold water and
nutrients(cation exchjange capacity). Even if nutrients were
supplied through chemical fertilizers, they could not be
retained. Humus is especially important for imparting cation
exchange capacity to sandy soils since they lack clay.

Urban demands for fuelwood in Africa exacerbate the
ecologicalunravPlling of this zone by loss or degradation of
vegetative cover(Gorse, 1985). Moreover, as in the case of food
staples, government-imposed price ceilings set at low levels
(to favor the urban poor) can act as disincentives to resource
conservation. Low prices discourage efficiency of cutting and
charcoal manufacture, as well as of fuelwood or charcoal use.

6.4 Rangelands

All the stresses on African rangelands and their various forage
or browse resources coincident with drought are in effect
exaggerations of the consequences of tbe longer term, lower
level stresses caused over time by decreasing range resources
and growing herds.

Stresses on rangelands coincident with drought are on tbe
surface self-evident --i.e. reduction in the amount of growth
of annual grasses in particular -- but at the aame time . can be
subtle -- i.e. a shift to dominance of more apecies more
tolerant of arid conditions. In general, however, rangelanda in
Sahel ian Africa and its extension into Sudan are quite
resilient • Further over-exploitation of rant. ia limited to
zones with dry season watering points. Thus moat arid IGne
range is untouched by livestock -- a clrc~.$tance that haa
generated various schemes for estaolishing temporary water
supplies.
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Where deep water has been tapped however, the surrounding
landscape becomes seriously overgrazed and overbrowsed -- to
the point of becoming desertified -- to Q distance of a one day
walk by browsing cattle (who can survive two days without
water).

African pastoralists have evolved herd managem~nt to cope with
the erratic nature of arid zone rainfall and resulting variable
range productivity(GTZ, 1986). They are highly mobile and
nomadic. They are opportnists. They ·stock· i.e. herd as many
animals as possible on the range resource and move on. They do
not manage the range resource in fact: they manage their herds.
Their primary goal is subsistence, not maximum gain per animal,
especially during droughts.

Since nomadic herde~s will relocate to more humid zones during
severe droughts, the stress of drou9ht on arid range is a
natural one, within the evolutionary histcry of the regions.
Far more stress is caused in minimal rainfall years that
nevertheless are not drought years. During such years herders
continue to migrate through their customary ranges. Woody
browse species in particular are likely to suffer.

Social conflicts with resident farmers at the borders of the
Sahel ian range and in more humid zones are probably the key
sort of stress associated with pastoralism during dr')ught
periods, and incroasingly dllring ·normal' periods. Some went as
far as Cameroon during the 1973/74 drollght. Conflicts in Sudan
are especially serious(Khalifa, et aI, 1985). In fact all
across the Sahel the period of above average rainfall years in
the 195Q's and early 19&9's had encouraged farmers to move
into the former domain of nomads, and occupy landa tbat were
formerly dry season grazing reserves. Conflict.s bad ariaen even
before the drought.

An increase in n~mbers of sheep and goat.s during droughts may
ocellr, with detrimental effects on low growinCj browae
species.Small ruminants survive and re-build their numbera more
readily than do cattle. Pastorali&ts will trade them for
cattle. The overall effect on browse resources can be d.d~ced,

bllt has not been documented.

The sinking of boreholes to COllnter lack of water and the
SUbsequent lack of range management in tMlr environ,. ba.
probably callsed as much stress as any other factor on arid
rangelands.

In East African arid rang.. , where the double rainy ••a80ft
results in the possibility of perennial grasa.a, theae become
overgrazed to the point of disappearance.
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Taken together, these various processes that are triggered by
drought undercut the ecological mechanisms that lend
resilience and stability to the agricultural and pastoral
landscapes in thi:3 difficult environment. The extreme result is
total loss of biulogical productivity, or desertification.
Ironically, this is more a problem in the somewhat more moist
inhabited zones than at the margins of the true desert vhere
human and livestock pressures are minimal or absent during
droughts.

6.5 Development responses to dluught-induced environaental
stresses

Dramatic successes in stabilizing sand dunes that threatened
oases and villages were achieved during the post-l968 drought
period.The idea of a green belt of trees across the Sabel has
been seriously proposed time and again. And tbe Wfirst
generation- of projects laanched through the Club du Sahel and
CILSS did recognize the importance of fuelwooQ demands and
their relationship to deforestation. But moat efforts focussed
on developing potable and irrigated water sources, restoring
herds decimated by the drought, and increasing food production.

Over ten years of forestry developement projects following the
drought have shown moreoyer that:

(l)Trees alone do not stop sand dunes and the spread of desert
sands. Initially palisades(grass or brush windbreaks) and
ultimately groundcover are the only means of arteatint drifting
sand. A cobinatioR of trees and groundcover is Ultimately the
beat protection.

(2) Pl1elwood plantations alone cannot sol.e t.he fuelwood criais
of the region. (good laD.~ is scarce, growth i. toe slow)

(.I) I~otic, -fast.-growing- eucalypts cannot outperform
indigenous trees (or Pr080pls) at. rainfall below 800 mm
annually.

The narrowly focussed objectives of t.bese initial effort..
failed to account for all tbe IIses and ecological ••rvice.
provided by t.ree cover on the total landscape, and tecbnically
operated out of ignorance, for lack of adequate rea••rcb and
cutting trials •

Drifting sands do ultimately tbreaten much of t.he millet aDd
p.anut growing belt acro•• til. Sabel, but they repr•••nt _



rather advanced stage of environmental deterioration. We must
replace our concern for drifting sand dunes with one for the
earlier stages of the insidious and difficult-to-reverse
unravellin9 of the agroecosystems of this region, as trees and
lesser woody plants disappear from fields and grazing reserves,
and soils are rendered unproductive.

A development response to this essentially systemic problem has
not yet been set forth. Research and development have attacked
inaividual facets of the semi-arid agroecosystem, e.g.
determination of range and woodland productivity, fuelwood
planting, manipulation of soil micro-organisms, development of
more efficient woodstoves and charcoal kilns, crop residue
management, soil moisture management, and agroforestry. These
have been scattered efforts, lackin9 an overall research or
development hypothesis that could serve to integrate efforts.

It is understandable th,at combatting desertificatloR was an
effective banner for organizing emergency responses to drou<jht.
Now, however, wreversing Africa's declinew may more aptly apply
to drou9ht-stricken regions in the process of economic and
environmental rehabilitation. Certainly, the restoration of
trees and other perennial woody species will require years of
commitment, innovative and experimental efforts, as well as
ordin,ary protection and conservation on a tree by tree basis in
many instances.

A parallel challenge is posed to agricutural development. It
must be designed to be supportive and contributory to
environmental rehabilitation while also holding the goal of
increasin<j food prochaction. In fact, the two are mlitually
dependent' hI e and in practice must bf! combined in a sin!le
action by the farmer and a unified supporting action by
development agencies.

As regards a development response to the problem of stresse~

rangeland resources, there has been a singlilar lack of progreas
on the practical plane. Some promisiR9 research is lInderway,
however.

On-going and planned development assistanew responses to tbia
sit~ation are surveyed in the description of the AlA
s~b-region.

6.6 Preliminary aecomaend.tiona

Assuming the worst of the dro~9ht be!un in 1968 18 over, the
partic~lar crises it engendered will pass. However, the
res~ltin9 crises in dry season foraCJe and in fl1elwCK)cI will
remain for the a number of years. Lont term rehabilitation

·ao...
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actions on these two issues are the best response(see
recommendations in the sub-regional treatment of the arid and
semi-arid subregion).

It would be wise at this point to encourage drought prone
nations to prepare a drought contingency plan, dealing with not
only food, livestock and seeds, but also fuelwood and forage,
which as was shown above, can be fatal demands for vegetation
in droughtyears.

Drought-prone nations should also have in place a contingency
pUblic works plan to occupy rural peoples affected bz drought.

Similarly, AID should have in place a contigency plan for
employing PL 480 food in concert with African governments to
finance pUblic works, sach as watershed terracin9, during
drought years. Numerous examples, including cape Verde,
indicate how effectively this can be employed.

AlD's new Famine Early Warning System monitoring project could
be expanded to interpret indicators of not only nutritional and
food status but environmental and geophysical indicators of
impending drougbt periods. Continuing support for research to
predict long term climatic cycles is needed.

aefereaces
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III. Suh-lleqioDaI overview

A. Introduction

Sub-Saharan Africa's diversity causes the natural resources
management problems described in the previous section to vary
greatly froa one place to another. However. they are aore or
less of similar Dature and magnitude in SUb-regions vith
cliaatic and demographic similarities.

In this section the various issues presented earlier are
discussed for the specific ecological circuastances pertaining
to the various sub-regions. selected for their environmental
homQgeneity.

Each sub-region is described. develop.ent responses or
activities are noted. possible additional SOlutions aro listed.
apparent constraints or gaps to aore assistance are aentioned
if these are identifiable. and preliminary reco...ndatiolls for
AID consideration are presented.

•

•

All attempt vas made to e.ploy the sUb-regioaal classification
used in the 1985 -Plan for Supportinq A9ricultural aesearch aDd
Paculties in Africa-. Hovever. it did not prove of SUfficient
accuracy for the sub-regionalization of natural resources
management probleas. In that plan. sub-re9ional country
groupings correspoacl to a general aatching of countries witb
kinds of aajor food crops to be researcbed. aad the ecol09ical
cla•• ifications are DOt entirely accurate. Tili. i. perhap. of
little con.equence for the re.earch plan but hiaders the
identification of .uite. of re.ource .aaage.ent proble.s
corre.pondiaq to 4iffereat ecoloqical zoae••

Por inataace. Le.otho and Swazilaad are ideatifl.. as aodified
tropical highlaads: in fact they are well within the
.ubtropical latitudes. lotsvaaa is identified a. sub-haaid
tropical. ¥bich i. true in part. but aost of lotswaaa i. the
seai-arid to arid Kalahari de.ert. Vbo.e southera ,ortioa
extead. iato the sUbtropics. Soaa1ia 1. ieleat1fl.. as Seai-arid
Tropic•• When ill fact 1t is ariel to hyper-arlel over aoat of 1t.
territory•



Por the present plan. seven homogeneous SUb-regions were
indentified on the basis principally of agro-cli..tological
criteria. but also taking into account population densities and
floristic endealsm. or uniqueness. Dense populations on the
West African huaid coast differentiate it from the huaid
equatorial states of Zaire. Congo and Equatorial Guinea. The
reknowned floristic uniqu.ness and insular charactexistic of
Madagascar and other Indian OCean islands justified their
designation as a distinct SUb-region. .

Agro-ecological regions defined and .apped by PAO in its
Agro-ecological Zones Project were used to establish
SUb-regional boundaries(PAO. 1978). The resulting sub-regioaal
classificationis as follows •

•PA

Sub-regional aap (page size)
.pa

Azid and ••ai-arid tropics

Length of growing season is 0 to 180 days. Rainfall in the arid
zone supports soae vegetatioD but rainfad cropping 40.. Dot
take place at less than about 350 .. vlich c~rr••pon4. to a
growiDg seaSOD of about 75 days. The bult from 75 daya to 180
days is considered to be the semi-arid ?aDe in this
classificatioD. ID West Africa the 75- to l80-day growin9
seaSOD zone correspoods to the Sahelo-Sudaaian and SUdaaiaD
zones. vbile the Climatic Sahel occurs north or the 350 .. line
aDd grades into the sahara.

SUb-humid Tropical uplandS

Lenfth of qrowiDCJ season is 180 to 270 clays. The sUb-re,ioa
qeaerally embraces the upper portion. of riv.r basin•• "0••
elevations above sea level do Dot exceed 1000 .eter•• aftd aor•
...ecally are 100 to 300 aeters.

A more ri,oroul Climatic definition of thil .xpan.ive
lub-regioD would probably find the portio.s south or the
equator to be Iubtropical rather than tro,lcal. "er. hither
elevations result in slightly lower te.,.rature•• i.e. the
Za.beli plateau. However. ror si.plicity the subtro,ical
d.si9natioD followl that used by PAO. Vllicll r.rer. Gilly to
s.a-level tempetatures.

'1
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au.dd equa~orial lowland.

Leng~h of growing season is 270 ~o 365 days. Popula~ion
densities are generally light.

~d coa.~al lowland.
"Length of growing season is 270 ~o 365 days. Popula~ions a%.

dense and include a nuaher of large ci~ies: Lago•• Accra.
Abidjan.

~rican Righland.

Length of growing season is variable. and cool teap.ratur•• a.
a function of altitude are the distinguisin9 characteristic.
Elevations are generally above 1500 aeters. and t.aperature.
are less than 20 degrees C. during the growing ••••on. Ther.
are two rainy .eaO.8. Ste.p ~DtaiDoa8 terraiD preaa.iDatee.

Subtropical RighlaDd.

Hlevations of 1500 ••ters or aore predoain.te. Terrain i •
• outainous or rolling high eleva~ion plateau•• Only Le.otho and
Swaziland are AID r.cipient•• The rest of the Sub-r.gion
coaprise. South Afric••

Madaga.car and Indian OCean I.land.

(The other island. are the Co.oro•• lIauritiu•• and the
S.ychelle•• )

During continental drift Madqa.car sep.ra~.d froa Gowandaland.
Which includ.d Au.tralia. rather than fro. Africa. which
drift.d away fro. South America. Hence it. flori.tic
uniqu.n•••• lIadqascar'. div.r.e cliaate. airror .11 tb.
cli.ate. on th."African continent. Typhoon. are aajor cli.atic
event. for the.e i.lands.
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Table 111.1. Sub-regional areas

(millions cf hal

Arid tropics 553
Semi-arid tropics 386

total 939

Humid equatorial lowlands
and

Huaid coastal lowlands 424

Sub-humid Tropical uplands 278

Highlands of East Africa and
Caaeroon 97

1.0 .ahelo-SudaDiaD ZODe aDd Otber Azid aDd •••i-ari4
Tropic••

Source: FAO. 1978. Report on the Agro-ecological Zon••
Project. Vol. I. Methodology and Results for Africa.
Rome. FAO.



1.1 Description

This is presently the most critical sub-region in sub-Saharan
Africa. due to the urgency of solving the many naturAl
resources .anagement problems that it faces. and thAt must be
resolved as a pre-requisite to sustainable development. The
principal probleas are: scarcities of water. fuelvood.
accessible range. and arable soils: degradation of soil and
vegetation. leading to desertification: and erratic food
production.

Its area(12.4 million sq ka). the numbers of peope and
livestock in this sUb-region(90 million and 77 million.
respectively). the variability of its productivity. and the
decline in productivity because of desertification. aAkes this
the most critical sub-region on the African continent.

Of 19 countries in the Sudano-Sahel ian zone. only Guinea and
Guinea-Bissau report stable conditions: eight countries report
some increase and nine report a significant incre&se in
desertification (WRI 1986).

Development banks as well as development agencies and private
voluntary relief organizations all realize now that rever~al of
the environmental decline in this sub-region is a key requisite
for sustainable improve.ents.

The sub-region is in places densely populated( up to 60 to 100
per sq km) and can be very productive. Also population growth
has continued unabated notwithstanding the long drought that
dominated the ~erioG 1968-85. Except for Senegal. Where 1 in 6
persons live in cities. the sUb-region's people are mostly
rural dwellers. They compris. a very diverse cross section o~
humanity. includin9 the Peul. and Masai pastoralists as well as
hundreds of culturally distinctive agropastoral societies.
deriving sUbsistence livelihoods from this erratic
.nvironaent.~ny are of the auslia faith.

Virtually the entire ASA region is considered by PAO to be
over-populated in tera. of sustainable rainfed food production
at low levels of inputs. i.e. traditional faraing)(PAO. 1980).
The drought has draaatized this relationship. and aajor
relocation of population. fro. the drier northern regions to
cities or aore huaid soutbern regions haa taken place.

CliaaticallI the SUb-region lieslbetween the 0 aa and the 100
to 1000.. sobyets or. in teras of the length of th~ growing
seaSOD. between 0 and 180 days. Tbe Seai-arid tropics are
usually defined as having a 75... to l80-day groviDg
.easoD(IClISAT. 191.).
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Tbe sbortest growing period in the African tropics i. in the
rainfall range of 275 to 300 am. or from 75 to 90 days.
However. at this extreme rainfall variability re.ult. in an
~, ~4isticct transitional zone some 50 to 75 ti10.eters wide.
marked by the last ligns of rainfed millet cU1tivation(••e
fi9u~e). In the Sahelo-Iudanian zone the northern li.it of
CUltivation shifted woutb about 100 kilometer. during the
recent drought. that beqan in 1968.

The arid and .emi-arid cliaatic belts wete co.biD~a into a
lingle lub-region because of the long history of
inter-dependency of the pa.toral. afro-pa.toral and
agricultural groups that .pan the two cli.ate••

According to UNESCO's world c1al.ificatioD of de.ert region.,
(UNESCO. 1979). the cli.ate i. characterizea by a .iQ91e .u..er
rainy season. except in Bthiopia aDd $O..11a. Te.,eratur•• ar.
high.at in the Sabe1o-BudaDian zoneCIII) in both vinter(atouD4
25 de,re.s C) and suamerCon avera,e in exce.s of 30 a.tte•• C).
In fact the Sahel il the hottelt inhabited a••ert 1n tbe vor14
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because of the uDIelieved high temperatures.

The ASA south of the equator. has a cooler winter season.
between 10 and 20 degrees C. and summers are not quite as hot.
even on the Khalahari desert where mean tempera~ures of the
warmest month rarely exceed 30 degrees C. As a result aridity
is somewhat less than in the Sahelo-sudanian zone. Except the
hot deserts on the Born of Africa. the ASA of east Africa is
also less hot and less arid than the SSZ. The Cape Verde
Islands are included in this zone. and southwestern Madagascar
is also semi-arid.

Average or mean values of rainfall have little aeaning in this
zone because of the characteristic high variability within a
given rainy season and from yeQr to year. Expected departures
from mean values are on the order of between 25\ to 50\ or
60\. On the arid side of the zone. rainfall occurs as spotty
local showers rather than as frontal storms. The latter shed
rain more uniformly over large areas. and only occur in the
humid extremes of this SUb-region.

Aridity. the result of temperature and humidity. is a more
precise definition than rainfall alone. since portions of this
SUb-region occur at elevations in Kenya of up to 1.500 meters
where cooler temperatures prevail and rainfall is aore
effective than at lower elevations.

Aridity in the SUb-region ranges from:

0.03 <E;P <0.50

In other word. evapotranspiration potential in thil lub-r.gion
i. on the arid extre.e 33. ti.e. the amount of r.inf.ll and on
the humid boundary only 2 ti••s the rainfall. Within the r.iny
••alon. precipitation exce.as .vapotran.piration pot.nti.l••nd
the surplus eith.r p.rcol.tes into the .oil horizon or runs
off. Obviou.ly aoi.tur••torag. in the .oil horizon of arable
land. i. de.ired. and .oil a.nag••ent foz rainfed agriculture
in this zone e.pha.ize. technique. that .nhanc••torage •

•pa
b0:l

Actual .vapotran.piration is a ••cond u.eful ••••ur.. It
r.gisters how auch il actually evapotran.pir.d froa soil
surface. and throuqh plant pores. Thi. in turn i. a function of
the aoi.tur. fro. rainfall retain.d in the soil and available
to plants. Thu••• soll which has lost porosity beco.e••or.
arid than. n.ighboring .oil that has retained porosity and can

"
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store more water and support a more abundant vegetative cover.
Also. deep rooted plants in sandy desert soils have an obvious
advantage over ones whose roots are in surface horizons vhere
evaporation removes water. e.g. the first meter approximately
in most soils. Deeper roots can tap stored groundwater during
the long dry period. Therein lies the value of trees. no aatter
how small in si~e. in the desert.

Transpiration may be less on infertile soilS. especially
nitrogen poor soils. since they donlt support
he vegetative growth that is climatically possible. This is
true in the Sahel(Brenan and de Wit. 1983) where water would
appear to be a limiting factor as well as in more humid zones.

end box
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Vegetation in the SUb-region ranges from ephemeral grasses in
the true deserts of the Sahara and the Kalahari. to
semi-deciduous wooded savannah on the humid boundaries.
Perrennial grasses occur at rainfall amounts in excess of 800
am where there is a single rainy season. In the climatic Sahel
perennial grasses are limited to clay-filled interdunal
depressions. permanently wet valley bottoms or swales(bas
fonds). where they supply important sources of forage for
migrating cattle.

The wet pastures of various inland deltas and shallow lakes are
also strategically important dry season reserves. These same
wetlands are overwintering habitats for European waterfowl and
in the future could be the target of major irrigation schemes.
Traditional irrigators and farmers have already occupied the
better soils.

Important parks have been established in Senegal. Niger and
~otswana to conserve wetlands as well as range important to
wildlife.

In double rainfall regimes of the Bast African portion of thia
sub-region. permanent grasses can survive at lower annual
rainfall than in the Sahel. Pasture and livestock aanage••ut
vary accordingly.

Wood growth in natural formations rang•• fro. 0.5 CUbic .etera
per year or less, to 20(?)cubic .eters per hectare per year OD
better soils and at higher rainfall of 800....



Although there a~e relatively fev endemic species of plants and
animals in the arid and semi-arid zones. some are of critical
importance to the future of agriculture. forestry and grazing:
domesticated and vild sorghums and millets. browse and tree
species. Little collection or research has beel1 don. with them.

1.2 Soils and land degradation

Soils present complex management problems of dryland farming
but they are not veIl mapped in the sUb-region. Small
scale(l:l.OOO.OOO to 1:250.000) soils surveys are gradually
bein~ carried out in the ASA north of the equator -
Senegal(1:250.000). Mauritania(l: ). and Mali(l:500.000
partial coverage) are examples. All were financed by USAID and
utilized satellite as well as aerial photographic imagery in
addition to field surveys and previous maps. PAO has mapped
degradation and desertification hazards at the 1:2~.OOO.OOO
scale. These scales are suitable for national or regional
planning but not fara level work.

Soils are very diverse but share a common low content of
phosphorus and organic matter. Low contents of organic aatter
seem to be a recent problem. i.e. in the last 25 years. while
phosphorus deficiencies are an innate characteristic.

In a monograph on Africa'S dryland so:~ls prepared for AID.R.E.
Dregne summed up the major characteristics of the SUb-region's
agricultural soils( 1982. p. 15):

* Lew inberent fertility is the most significant and
pervasive problem.

It arises froa tbe sandy and acidic character of soil in
the Sabel zone and from the low nutrient holding capcity an4
high phosophorus fixation capacity of th. ferruginous .~~ls in
the aore humid portion of the zone.

Nitrogen and phospborus are limiting nutrients. Sulfur can
be aeficient for some crops in the aore hu.id aargins:
micro-nutrients can also be deficieL: and liait plant growth.

* Soil surface crusting is a problem everywhere. It is not
easily I,olved: organic matter can reduce crusting but it's
virtually iapossible to maintain. Post harvest plowing could
help. b~lt on dry soils plow penetration i •• probl....

* Hardening(not Just crusting) of the top l~y.rs 1s
.specially ••rious in southern Africa.

'I



* Drainage is poor on the clay plains of Sudan and Chad.
and long the Angola-Zambia border.

* Vertisols(black cracking clays) are poorly drained in
Sudan. but have good crop potentials.

Australian experience in mechanized cultivation of verti.ols ia
being adapted to conditions in Somalia with good results in a
World Bank project(McPherson. 1986)

* Low ~rganic matter is a fundaaental fertility
constraint. which among other effects. limits the value of
mineral fertilizers. Crop rotations and better aanagement of
crop residues and other source of organic aatter are solutiona.

* Unlike some other arid regions of the world. there .re
practically no salt problems in the dryland soil. of Africa.

1.3 Degradation of veget.tion

The scant vegetative resources in the sUbregi~n aupport both
people &nd livestock. Continuous harvesting of perenni.l
species for fuel. lopping of brancl~.8 for fodder in the dry
season and occasional cutting of pole. and gra.... or pal.
fronds for eonstructionC.upplamenting the cu.toaary u•• of
sorghum st3lk. for shelter walls) are principal meana of
exploitation.

CUrrent rate. of fuelwooa harvesting ar. not .u.t.inab1.(Wor14
Bank. 1985)(5ee di.cus.ion below on fuelwood •• a li.iting
factor.aection II.B.6)

~ivestock brow.e per.nnial. gras.e. or woody bro~••pecie.
during the long dry .ealon. or crop re.idue. if herded to
farming regionl. The slow di.appe.nce of de.ir.bl. bro~e

.pecies has be.n ob.erved in on. of the few .urv.y. vh!ch b.ve
monitored this re.ourceCS.negal 1984).

Burning i. a prob1e~ in the zone. ~omadic h.rd.r. bur~ dry
gra.... at the end of the growing ••••on to promote h -bloom
of fre.h .hoot. that tap re.idual groundwat.r. Bunt~r••1.0
••p1oy fire. Pires can of cour•• g.t out of control. Dry ••••OD
browsing '~d grazing re.erv•• a1.0 .r. 1n or .ear for••t
re.erves. ~BrU8h fir.- control 1s a aaJor concerD of th. for••t
••rvic•• in the Sahe1i.n states.
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The ecological ~esult of burning is des~~uction of se.ds. of
.ore tender re-grovth including shoota of woody plant. which
have geralnated during the short rainy aeaaon. des~uction of
organic .atte~. and baking of the top centi.et.r of soil
surface. with a deatruction of aicro-biologicE life.
Progressive xerification 'f the .ite takea pl~~e. i.e. local
edaphic and aicro-clisatic aridity in exce•• of what overall
cli.a~ic conditiona indicate.

Greater uae and better sanage.ent of vat.r r ••ourc.. in this
SUb-region vill be a key elesent in .fforts to achieve a
aeaaure of food aelf.·sufficiency. Various traditional .eana of
uaing water for subs13tence crops have evolved over the
centuries: sose are i~ conflict with .odern developaent. such
aa flood rec.ssion farming. widely practiced in the Senegal and
Niger River Baains. a. well a8 leaser rivers.

Th~ee of Africa ',a .aJor ~ive~. flow through the .ub-region:
Senegal. Nig.r. Blue and White Nile. and have .upport.d fishing
farming and grazing livelihoods throughout ~~D history.
Since independence and the sub.equent on.et of the drought in
the Sahelo-Sudanian zone. large int.grated develo(••nt .ch••••
have been proposed for thes. three riv.rs. Th~ir irrigated
agricultural, potentials wer. and are viewed a•••afeguard
against future droughts and the vici.situd•• of rainfed food
production.

The.e .che.es were encouraged during a period of surplus
p.trodollars and offers of financial a.si.tanc. fro••o.e of
siddle-eastern 011 produc~'rs for 4aa con.truction. ..g. the
Manantalia and Dia.a da.s on the Senegal river. Bovever. they
had been the SUbject of gen.ral planning .tudi.s iD ,revious
y.ar••
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*USAID estimat.s tbe Seneqal aiver valley'. fOt~ntlall~
irrigable land. at 360.000 ha. for all ~br.e rlr3rian
states(Sen.gal. Mauritania. and Kali).
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Irrigation ana pot.ntial irrigation in countri.. of the ASA
(Source: FAO. 1985)

PAO concludes that all of the above countries••xc~~~ eu4an.
will bave to count on irrigated food crop pro4ucticn a. a
m.jor element in future food strategi... in the ahort ana
.edium t.rm.

Th' abov, riv.r ba.in ache••• have all b.en 4.1'~" by .ooaoale
cri••• and political diff.r.Dc•• a.ont the the .a'ellaa stat••
in r.c.nt yeara. Al.o. con.truction of a C.DaI ~bzOU9h tb•••44
in .outh.rn Sudan has been int.rruvt.a au. to cl~ll strif.: tbe
con.truction of da•• on the S.n••al aivet ha. p:oo...... but
parall.l planning and d.v.lop••Dt of lrri,at•• a,tl:ulture baa
b,.n d.lay,a by di••gr••••nt. a.on. the tiparlan .tat•• OD til.
b••in'. d.v.lop••at••a well a. a r ••t\lakia9 oa lb. ,art of
AtD and oth.r doaor. of early co_lt••Dt. tG ass1st i.e til.
'.v.lop••at of the basin.



Health probleas, notably from water-borne or water-related
diseases, such as aalaria and sChistosoaiasis. are iaportant
complications of irrigation projects in this region. as W81l a.
adjacent sub-huaid highlands. Incidence of sChisto.oaiasi. in
Sudan's 1.700-Ba Gezira scheme increased from 9' to SO, between
1940 and 1985. Compelled planting of co..ercial crops also
undercuts the subsistence livelihood of cultivator•••specially
if governaent bodies pay artificially low prices for the
co..odityThis results in poor nutrition with all its
coaplications.

Regarding the scale of irrigation development. the 1985 FAO
study concluded that:

Entirely new, large scale schemes may seldom be
econoaically justified in these countries but there is
scope for cheaper rehabilitation .and in .oa. cases.
expansion. of existing periaeters. Siaple
improvements to traditional swaap and recession
irrigation, although giving s..ller yield gains.
could in aggregate also make an appreciable
contribution to food supply.

AID il nevertheless supporting specific projects in the Senegal
River Basin aimed at strengthening the OMVS. al vell a. the
development of irrigated agriculture in the Lower Juba Valley.
Soaalia. pre.ently being planned with the pledge of World Bank
financing of ~ aajor daa. The AID study include. an
environmental a••••••ent of the iapacts of land and water
developaent.

The iaportance of upper catchment areas in the quantity and
uality of water flowing into the .ub-region's aaJor rivera
raise. the n.ed for international cooperatioD, sInce these
riv.rs have their headwaters ia other nation states. The Hile
arise. ia the Ba.t African Highlandl. a. does the Juba River,
flowing froa Ethiopia into So.alia. The Qaabia and Sen..al
Rivers have their origin. in Quinee's sUb-hu.id routa Dja10D
highlaads: th. Miger River alao ari.e. in Quiaee, .light
further south.

Important i.sue. are rai.ed. The upatream catcbaent .tatea
.hould .eek land cover and 1andu.es that ••p,ly clean.
requlated run-off ,but they would not 4irect1y benerit. Still.
if Quiaea'a and Bthiopia's upland. are to re.ain productive for
a9ric~lture and for.stry, laD4 us~ practic•••uat be fo1lo..4
that will aerve not oa1y to con.erve .oil aDd water. but
regulate run-Off. Un-controlled 10991n9 and ate.,lan4
cultivat10R 1n reaote u,per eatebaeat.pr•••Dta a ••nAt•••at
,10.1•• that i. aot e.si1y solY_4. In the aa.bia ai.-r .a.in.
AID i. .eekin, to provi4e teChnical a.ai.tance 1n u"er
water.hed .aDa,e.ent.



Groundwater resou~ces in the zone include shallow aquifers in
the loose soils renewed b~ rainfall as well as deep aquife~s in
rock strata. Most rural folk depend upon the seasonally renewed
shallow aquifers.Their levels have dropped during the drought
and wells have had to be deepened. Deep aquifers baye been
tapped in recent years for livestock watering in $ahelian
ranges.

Knowledge of groundwater resources i8 rather scant. The
groundwater resource of West Urica were .apped by the Centre
Inter-Africain d'Edtude8 Hidraulique8(Burkina Faso) in the
early 70's. using rainfall averages of the preceding period to
e8timate groundwater potentials. The long drought has co.pelled
a re-asseS8ment of potentia18. now underway with as.i.tance
froa the European Econoaic Coaaunity.

Qroundwater is qenerally too 8carce or deep to for irrigation.
According to PAO(1985). groundwater yields in the sedi.eutary
basins of Chad and Senegal are intermediate and those in
Somalia and Sudan are too deep(over 100 a.ters) for irrigation
.ources.

Villages are • however. beginning to irrigate ••all tree
Durserie. with shallow well water. for.er1y used only for
drinking and livestOCk. Vegetables are often rai.ed on a ...11
.cale by woaen in conjunction with nurseri••• A local
aanageaent problea i8 po.ed that .0 far baa not be.n addr••••d
in 8mall .cale water developaellt. na.ely the d.ter.iaation of
the rate of draw-down that the local aquif.r can .uetain. It
could be exceeded to the detriment of t~. local potable vat.r
.upply in a given 8eason.

1.5 .aD9.land. arael live.toek

Thi. 8ub-region i. the priDcipal live.toek ral.ln••nvlroaa.at
of Africa. It i. free of t.e t.e flle•••xcept In ta••ore
humid .arqine and ¥b.r. a combination of per.nnlal .tr.... aad
riv.rine veg.tation are foullcl. e.9. tile Lover JlIM alYer.
So.alia(per•• coaaunicatioD vith Dr. Q. Till••n).

It i. also tbe .ub-r.gion Vbic~ ,r•••at. the tr.at••t
pot.atial. for actaptiag the tra4itloaal •••oelatio~ of
live.tock .ad far.iDg(Vble~ cou14 be t.lcrl a.
antagonistlc .rabio.i. b.tve•• no••ct. aa4 nt.rr far••r.) 1.
order to int.nsify agricultur.. It i. here al•• taat a
.ei.atiele acta,tatioa Of tradltloul a,rofor.etr, ....1.....
•,.t••s to the no.ds of agrlcultural lat.D~iCllatl.a,t••••l.
iater••tlDg ,ot.ntlals. A c••,lex bu~ " ••l.la9 I ••••rob ....
•al.t.: the late.,atlon of tr•••• liye.toea aDd cro"l..
•y.t•••• "vb.r. are th••• thle. el•••at. of tla41tloDal
liv.llh~04 .y.t••• belD. r ....rch•••

"'.
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In the arid portion. where agriculture is not
possible. research. surveys and .onitoring of range ecology and
of livestock projects in the past 10-15 years has not yet been
sruthesized. but the relatively great ignorance that
characterized the state of the art in 1968 is gradually
dissipating(e.g. work by G. Boudet in Niger(Boudet. 1977). .
UNESCO in the IPAL project in Xenya(Luisigi. 1985). Breaan and
de Wit in ~li(1983). and von Praett for UNEP in the Senegal
Perlo(1'85».

Por example stUdies in Mali in differe~t humidity provinces of
this sub-region shed new light on range productivity in the .
Sahelo-sudanian portion of the sUb-region(Bre.an and de Vit.
1983). as well as the possibilities for rationalizing the
integration of far.ing and transhumant herding_ Above 300 ..
rainfall. phosphorus and nitrogen. not water. liait greate%
production of annual grasses. In areas with less than 300 ..
lack of water is the limiting factor. However. the quality of
the range is higher in the drier portions of the Sah.l sinc.
protein content is greater. .

The above research findings support the logic of transhuaant
herding between the Sahel in the short rainy ••a.ons and
r.gions to the south in the dry season. Also. tbey point to the
benefits that could be derived fro. improving tbe fertility of
faralands to the soutb with phospborus and nitrogen .0 a. to
not only increase crop yield.. but also amount and
quality(thus. value) of crop by-products for feedin~ tran.ient
herds following harveats.

In Senegal several livestock development .cb•••• funded by AID
were premised on tbe idea of fattening aniaal. rai.ed in the
arid Perlo and Bakel reqions with crop re.idue•• e.pecially
cowpea and peanut vines. Small faraers in the ,rouaclnut groving
reqions were to .tall feed heifer. and lat.r .ell th•• to the
Dakar aarket. Por many re••ons the.e project. had very liait.d
.ucc•••• however. the stall feeeling aspects. ev.n though saall
iR scale vorked out vell.

S~eep .ad goat. are not only aore numerous than cattl. in tbe
sub-reqion but are econoaieally as iaportant ot .or. iaportant.
Putber. t~eir fecundity .ake. t~e. e.p.cially valuable in
recovering herds declaated by drought. ~h.ir i.portaace in
pa.toral and agropa.toral sy.te.. has not been refl.ct.a in
develop.eat as.i.tance. which has focu.s.a alaost exclu.iv.ly
on cattle. Dev.lop.ent re.,on.e. anel exp.ri.nces are notea
furth.r below.



1.6 De••rtification

Stresses on the natural resources and the environaent relat.d
to drought are treated in section II.B.6. abeve.
Desertification is a long term trend in the ~ub-r.gion. drought
or no drought. since it is impelled by people and live.tock
pressures on the envirol1llent. not by drough't.

As defined by the U.N. Conference on n.sertificationVKabbutt.
1984.

• desertification is ~he dilldnutlvQ or destruction of th. lan4.
ultimately leading to of desert-like ~onditions·

i.e. bare sand or desert pavement(pebbly surface). Since the
process is essentially impelled by over-use or abusive u•• of
natural resources in semi-arid and arid zones. the d.gradatioD
of far~ing and pastoral livelihoods proceeds in parallel with
the de~radation of the land and vegetation.

Since losses or degradation of vegetation and .oil. are
occuring virtually throughout the entire ASA .ubr.gion.
desertification could be said to be happ.ning over it••ntir.
extent. The 1:25.000.000 map of desertification
hazards("Desertification Map of the World". PAO and URBSOO.
1977 ) clearly showw the various desertification proc••••• to
which different parts of the SUb-region are .ubJected.

Virtually the entire Sahelian zone i ••ubJ.ct to £and drift a.
is mo.t of Bot.wana and portions of .outh~.tern Ziababve.
Bun-off erosion endangers lands in many place. in the higher
rainfall portioDs ~f the lub-region. Most .erioue. b.cau.e of
it. irreversibility. is the threat of extre•••ro.ioD lea4ing
to the formation of stonr paveaentl and expo.ure of hard pan.
or rocks. especially in Ogaden and Somalia. but al.o in auch
of We.t.rn Sudan. E. Chad and the P.rlo of S.ne,al. inclUding
an ext.nlion into Mauritania.

How far d••ertification has gon•• and how r.Yer.ible it 1•• are
poorly known. howev.r. The diff.r.nt .tag•• of d•••rtification
have not b••n monitore4. UllBP atte.pted to a••••• the .tatu. of
de••rtification in Africa aDd the r ••t of th. worl4 by
qu••tionnaire during 1981~83(Mabbutt. ll.C).Th. le"el of
re.pon.e va. good but the infor?atioD provia_4 v•• -,atch,,-.
Countries ha4 not undert.ken actual ••••••••nt. of
de.ertification. Th. r ••ult 1. largely qualitative•.•veA tllou91l
lt i. pr••ented quantitatlvely. i.e••• p.rcent of ran,el.".
or cropland••oderately or ••verely 4e.ertlfied. Th. r •••lt.
w.r.a't compiled a. aap••

..
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For Africa. the responses indicated that the production
potential of between 80' and 90' of the sUb-region's range and
farDaand had been reduced by 25'. affecting the livelihoods of
11 .illion pastoralists and 70 .illion agricultu%alists.

Productivity losses in faralands. defined as aoderate
desertification are indistinguishable froa what has elsewhere
in this planning docuaent been called land degradation due to
soil loss and productivity declines.

Notably. soae stages of desertification are not readily
aonitored -- e.g. shift in doainance to aore drought tolerant
range species. reduction in low brushy growth. and early stages
of wind and soil erosion. Trends in seasonal bioaass. aonitored
by NOAA for USAID since 1981. are establishing the beginnings
of a baseline that if continued and enriched with ground
observations could serve to remotely sense some indicators of
desertification. Presently.~owever. the thrust of this
interpretive work is aiaed at predicting crop yields.

1.7 Coastal r ••ourc•••anag•••nt

The waters off the arid coasts of East and We.t Africa contain
rich fisheries. Seven of the eight coastal countries occurring
within the subregion have shown .ignificant increa.es in th.ir
average annual .arine fish catch over the la.t decade (Mal
1986).

Coral r.efs support arti••nal fi.heri•• in Xenya and Tanzania.
Even in Somalia. where fi.hing i. Dot traditional. there are
ov.r 22 cooperative .oci.ti•••

Th••ub-region' ••andy b.ach•••upport .a)or tourist indu.trl••
ih S.nega1 and Xenya. OV.r 100.000 touri.t. take advanta,e of
Xenya beaches annually. K.nya ba••itablisb.d .arlne patk. to
prot.ct coral r ••f. a. a touri.t focus.

In East Africa••angrov.s••ignificant both in providing
nutrients to coastal waters and a. nursery ground. for aany
co..ercially i.portant fi.h .pecie•• cov.r an e.tiaated 125.000
hectar.s. Major .tand. occur in Xenya and Tanzania. l ••••r
.tand. in So.alia (UNEP 1982b). Mangrove pole. have
traditionally been exported for their value a. con.truction
.aterials in the Middle Ea.t and u••d locally a. Aourc•• of
firewood charcoal and tannin ,roduction. In recent ye~r••
X.nya ha. been .xporting half a .i11ion pol.& and Tanzania a
like nuaber.
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• Destruction or damage to coral reefs.

The aajor cause of .angrove loss in West Africa is r'~uced
freshwater inflows during the drought. Conversion to rice
fields is a lesser reason.

The major coastal managemenat problems within the subregion are:

·Over-exploitation of coastal fisheries in Mauritania and
Senegal.

·Loss of .angroves fo~ests.in both Weat and Bast Africa.

Top-drying and mortality of cartain kinds of aangroves'(e.g ••
tall Rhizophora trees) has created barren flats and coaaunitie.
of scrubby halophytes that are adapted to high .ali~ity. Thi.
effect has been documented for the Casamance and Sine Salou.
areas in Senegal and the Gambia River basin. Rice cUltivation
is impacting the mangrove areas of Guinea Bis.au.(IUCK 1985).

The damaing of river mouths to prevent intrusion of .aline
watger into cultivated valleys. aD well as withdrawal of
groundwater have added to the stress on e.tuarie. caused by
reduced fresh¥ater inflows. particularly in Senegal and Ga.bia.
In Gambia the proposed dam on the GaRbia River is lik~ly to
reduce the existing mangrove area by 70 percent. and fish and
fish culture by 30' (Mulby 1986).

There are also indications that considerable illegal harve.ting
of mangrove occurs in the more inaccessible areas of the
sub-region.

Despite the importance and extent of Bast Africa" fringing
reef. no e.timate of total regional r.ef area appears to exi.t.
Expoitation the coral reef ecosyste.s appears to be increa.iDg.
The effect. of overfi.hing. blast-fishing with dYDa.lte. an4
coral and shell-collecting have been reported fro••ites
ranging the length of the reef (UNBP 1982b). Heavy fisb',D9
pre••ure on tbe reef ha. occurred near Tanga aDd Dar es ~alaa.

in Tanzania. Die-off of fish and coral due to high se4i.eDt.
load. and pollution bave been recorded at MA1indi in Kenya. aDd
Dar e. Salaaa. Tanzania. re.pectively. Heavy ••ai.ent load.
carried fro. river aouths to the reef. are 1ike1r to be
damaging the•• (Sa1m an4 Clark 1984).



1.8 Develop.ent ~.rieDces and response.

Responses to the recent drought crisis are noted in the
discussion under lI.B.6(Stresses on natural resources and the
environaent coincident with the drought). Reviewed here are
long tera development actions that go beycnd the aaelioration
of stresses. The distinction between the two is. however. not
always clear. In fact a criticisa of ten years' of efforts
atoun4 the world to arrest desertification was the standard
development t~ust of .ost projects carried out under the .
banner of combating desertification(Dregne. 1984). Only 1/10th
of the projects reviewed bad actually been to reverae
desertification; aany focussed on increasin9 or re.toring
cattle herds and irrigation.

Drought and desertification have been inseparably linked in
Africa since 1968. especially as regards develop.ent responses.
This hae caused the two problems to be addressed together in
development assistance responses. However. the drought has
aasked or obscured the effects of long tera land and vegetative
degradation associated with rising livestOCk and human
population••

Degradation had not been monitored prior to the drought. nor
has it been monitored since. except in isolated re.earch areas.
Consequently development responses to overcome the effecta of
the drought have focussed on restoring production. including
cattle numbers. to predrought levels without regard for the
fact that use intensitie. at traditional technologies are no
longer environmentally sustainable •.

All countries in the sub-region have programs to combat
desertification. ~hese program. are key ele.entl in th.
national ecoboaic and social plans of the Sahel-Iudanian
nations. they are developed with the .upport of the UN Bahelian
Office. and they were originally funded through the CILSa/~lub

du Sahel .echani... AI the drought continued the pro9ra.. have
.erved al uabrella. to garner international .upport for a treat
div~r.ity of develop.ent a••istance.

The great aajority of the.e early develop.ent r ••pon.e. to
a••ist nation. luffering drought ran into ••riou. difficulti••
becau.e of a .il-appreciation of the underlying dlna.ic of
delertification and of the great conceptual and ortani.ational
challl.nges it pre.ent. to .ocieti... including aeveloped on•••



Among other lessons that emerge from the experiences to date is
the general one that desertification is very difficult to
reverse during a drought. The re-establishment of vegetative
cover is simply very chancy if not impos3ible during a drought.
A second is that restol:ation of produc'tion levels as a response
to drought is extremelY,difficult if the process of degradation
leading to desertificatlon is also taking place.

Conservation of wildlife and genetic resources

Major international funding and development agencies have shown
little interest in financing such park'and natural areas
management in this sub-region. Assistance has been dominated by
~he conjunction of drought and economic stagnation.
Nevertheless. countries such as Senegal and Tanzania devote a
respectable proportion of their buydgetary resources to
conservation and natural area management.

Major non-governmental programs have concentrated in
conservation activities in East Africa. West Africa
particularly. in regards to wetlands conservation is receiving
renewed attention particularly by IUCH and the Africa Wildlife
Foundation.

Local non-governmental organizations are rare. Most notable are
the Wildlife Clubs of Kenya and the Kalahari Conaervation
society of Botswana.

Livestock and range management

Livestock projects have come under particular criticism within
AID on the basis of in-house evaluations (see below) aa well .s
in other donor agencies. All experience and reviewa pointa to
the need to enlarge the scope of analysis of projects so .s to
include all relevant factors.

In 1986 USAID wal supporting the following projects related to
range management and livestock:

Gambia: range ecology and management(U. of Colorado)

Lesotho: range development. as a sub-proJect to a land
con.ervation and range develop••nt project(1980-87)

Mali: live.tock production but no range .anag••ent.

Niqer: range regeneration and .anage.ent(Pore.try and Land
U.e Project. to be ended in 1987)

/0,



Somalia: rangeland development project. part of a
multi-donor effort for development of the central ranqelandc.
AID contribution is $19.2 million during 1979-1986. AID also
jcined the Ku~it Fund for Arab Economic Development in the
development of rangelands in northern Somalia throuqh reserve
establishment. well drillling. fodder production.

Evaluations or other details on the successes of these projects
were not seen.

The problems of African ranqe13nds and the results of various
development experiences in ranye management and livestOCk were
very succintly reviewed by the NAS(1983) and the West German
aid agency. GTZ(GTZ. 1986). Al.o AID's Bureau for Science and
Technoloqy reviewed in late 1985 a number of AID projects
concerned with livestOCk and range in APrica(various unpubished
reports). the outcome of which is summarized later.

GTZ reviewed a wide range of range and livestock project
interventions:

breedinq programs
veterinary care
marketting and processing
stratification of livestock production
water development
ranqe management(throuqh privatization)

grazing blocks
grazing r•••rves
group ranching
reseeding

forage cultivation
animal traction
settlement projects

Problem. and .etbacks be.et everyone of the.e approache•• The
review concluded that ·on the whole, negative experience. in
live.tock develop••nt projects prevail •• -(p. IS6)

The reasons include in.ufficient knowledge of tropical bioloqr
and .co.y.t.... insufficent knowledge of existing prOduction
syste.s: inappropriate or inadequate organization,
co..unication and staff incompetence.

The r.port recoamend. greater e.phasis on the development of
smallhold.r ttradtional' syste.s and less on the intrOduction
Of large-scale m04ern .y.t•••• Al.o it reco..ends the use of
the syste.s approach to obtain a aore .ethodical procedure for
int.r-disciplinary work ift underltanding, dia9nosin9 and
4e.i9ninq. al well a. testing and .xtension.



The review is generally in agreement with AID in-house
evaluations noted below.

AID reviews of range and livesteck projects: In recent years.
USAID has undertaken or commissioned a number of reviews and
evaluations of AID-supported livestock and range projects.
These have been undertaken independently of similar reviews for
forestry projects. notwithstanding the widely recognized
importance of permanent woody vegetation as browse resources in
semi-arid and arid range.

In June. 1980. the Institute for Development Anthropology
reported on the conclusions of a Workshop on African
Pastoralism and African Livestock Development(AID. 1980):

• quantitative data on pastoral systems are inadequate.

* m~n~g8m8nt of livestock development should be small
scale and based on existing cultural-ecological systems.

• pastoralists' mobility helps them survive in drought
crises as well as effectively exploit the range over the long
term.

• sUbsistence rather than comaerical pastoralism should be
supported during droughts.

A 1982 "Livestock Development Assistance Strategy Paper"
developed in the Africa Bureau lacks any mention of the above
workshop or of range management except for opening up unused
range resources through the provision of temporary vater
points. The strategy addresses integration of livestock
production with cropping systems. The recommendations of the
1980 workshop were apparently passed over.

Continued difficulties with livestock projects spurred the
convening by AID's Bureau for Science and Technology of an
expert panel in Washington D.C. in September. 1985. to
deliberate tbe question:

"Should AID try to promote development of sustainable
extensive livestock production systems in Africa? ".

Extensive production refers to range-fed liv••tock only • ••
distinguisbed from th~se that are herded into adjacent farming
regions to eat crop residues during the dry .ea.on.



The panel cautiously answered in the affirmative. The strongest
recommendation concerned training so as to build a stronger
in-country cadre of technical and scientific people. Training
in range ecology and management, animal sciencesCincluding
wildlife), range and livestock economics, and anthropology and
sociology were specifiedCPanel Report. Oct •• 1985).

In addition. drought planning, a broader systems view of
livestock/range development. and a long term view were strongly
recommended. Thn panel noted the important role played by
livestock in sustainable agricultural systems in Africa.
however. made no related recommendations.

In 1986. a systems view of livestock projects is being modelled
for AID in a project carried out by lIED for AID's Bureau for
Science and Technology. It could be used in the future for
attaining the more comprehensive, systematic attention to all
aspects of livestock and range management in the African
context. 500 to 600 data points in Africa have been developed:
the model may be used to evaluated a livestock project in
Botswana, being planned by the World Bank.

In conclusion. AID still has not identified a clear policy and
direction concerning livestock and related range development in
Africa.

Forestry

Evaluations and experience over the past 10-plus years indicate
that much more attention must be placed on research and
management of natural woodlands and associated vegeta~ion than
has been accorded up to now. It is generally recognize~ now
that block plantations are not the answer to "deforestation",
much less "desertification"CWorld Bank, 1985: USAID, 1984: GTZ.
1986) Also agroforestry is seen as a key element to
sustainability of agrarian livelihoods in the Bub-region.

Block plantations may be needed to supply urban fuelwood or
charcoal, but in rural areas. other solutions, aore
ecologically and culturally appropriate are needed. In
particular, intensification of research and development of
agroforestry species and systems is needed(IUPRO re.olutiona
from a Pebruary, 1986. meeting in Nairobi).

Lac~ of trained African forester. handicaps progres•• ~nd is
usually identified in AID forestry projects as a constraint,
and as a justification for on-the-job training and lonng tera
training in the USA or another country.



On-the-job training and training provided by project advisors
has frequently been accorded short shrift. typically because
project management difficulties eclipse this input.

The tlansformation of post-colonial forest services in Africa
from law enforcers and forest preseLve protectors. to
facilitators of rural development and promoters of agroforestry
and village forestry is painful but is slowly taking place.
Training for these tasks is not available except in the
field.on the job. No university or school teaches the needed
c~mbination of s~ills and subject matter. excepting the
Dinderesso Forestry School in Burkina Faso(Bobo Diaoulasso).

It seems clear that semi-arid zone agroforestry and forestry
training can best be provided in Africa. by Africans or
foreigner~ with great experience. ~id zone forestry traininq
is weak in the forestry schools of the USA(U. of Arizona) or
Europe. and must eventually be developed in semi-arid Africa.
along with basic and applied research. now being carried out on
a very minimal level. relative to ~he needs.

USAID forestry assistance:

~ID is currently supporting a wide range of forestry and
agroforestry projects and activities in the sUb-region.
However. there were few new starts in FY1986.

Regional Water Development

Great importance is attached to the development of
international rivers in the arid and semi-arid regions.
especially the Senegal. Niger ~nd Gambia Rivers. The Chari
River. flowing into Lake Chad from headwaters in the CAR is
also a lifeline for Chadians and lakeshore dwellers on the
Nigerian and Niger shores.

The multi-donor sponsored AGRHYMET project executed by the
World Meteorological Oganization responds to the need in the
Sahelian states for be~ter agro-climatological. hydrological
and meteorological data. ~his regional project is headquartered
in Niamey. Niger. At ~resent AID is supporting AGRHYMBT at a
level of Sl.4 million per year. during 1982-87.

Since these rivers arlse in sUb-humid uplands to the south.
where a single rainy seaoon occurs. they are subject to sharp
seasonal flucuations. which predictably will be accentuated by
loss of vegetative cover in the catchments in Guinea and
CAR. (The same consideration applies to the Zambezi River in
southern Africa).



An awareness exists of the important role of upper catchaents
of these rivers. but an international effort commensurate with
their importance does not appear to exist.

Instead. donor assistance has focussed on planning for and
development of water and land resources in the valleys of these
rivers. including support for mUlti-state bodies such as the
senegal Basin Develoment Authority(OMVS) and the Niger Basin
Authority. and the Lake Chad Basin Commission.

With regard to tLe manageaent of the catchments of
international rivers flowing northward into the arid and
semi-arid tropical Africa. effective conceptual and technical
actions at the programming and planning level ~re yet to be
undertaken.

A possible exception is the WMO-executed AGRBYMET for
CILSS.(Are Guinea and CAR included in the network?)

Groundwater development and management are of crucial
importance to most parts of the region. But almost everywhere.
there is a dearth of (1) information and (2) African
hydrologists. geo-hydrologists and corresponding institutions.

The UNDP and various donors have helped undertake groundwater
surveys. gather data and train technicians.

1.9 Preliainary .genda for •••iatance

Preliminary recommendations concerning conservation of genetic
resources and wildlife habitats. desertification.
agro-forestry. range and livestock project•• water prujectl~

and the fuelwood crisis follow. The last ite•• village
environmental regeneration could strategically embrace most if
not all the above. and .ay be the key to .ucce••fully
addressing the locial and economic linkage, in the reverl.l of
enviornmental degradation.

Conservation of .pecies aDd habitats

Technical assi.tance and inltitutional atrengthening ar. key
needs for more effective prelervation of the,e re.ourc.a. Plant
surveys and explorations for useful varietiea of fuelvood.
browse and food plants should be puraued. perhap. through
lupport to the International Board for Plant Genetic a.aource••



Ways to bolster the management of existing parks and biospheric
reserves. including the important wildfowl overwintering
habitats in the inland deltas must be found.

There is an immediate need to identify critical areas within
the sUbregion where protection is aost needed and provide
logistical and technical support for their continuance tbzougb
PVOINGO organizations. Hational governments would take the
lead. Both Niger and Senegal are apportune candidates.

Understanding desertification

The reversibility of the desertification process has been shown
to be possible. and to occur at a surprisingly fast pace in the
places where it has been observed(Mauritania. HAS.1913 : Niger.
Tropsoils Co.-unique No. 22. 1984). This resilience of
semi-arid and arid vegetation is great • but varies according
to 80ils conditions.

Basic and applied research on the ecological dynaaics of
desertification and its reversal is badly needed and a modest
research investment by AID. perhaps as part ~f a aUlti-donor
supported research effort. should be of high priority.

Monitoring of degradation leading to de,ertificatioD

Development of reliable indicators of degradation. including
population and landuse changes that create a context for it. ia
yet to be done for this ,ub-region. Indicators are needed that
an be observed remotely and mea,ured with a ainiaua of ground
checking. The previously aantioned research could provids so.e
of the indicators.

Assuming the development of appropriate indicatora. AID could
support alone or with other donors and the U H periOdic surveya
of these indicatora in the sub-region.

A preparatory atep for this effort ahould be a thorough
technical review of work on behalf of UNlP and undertaken by
PAO's Land and Water Division. involving the .ulti-factorial
computerize analysis of aoils and cli.atic data. for
estimating desertification and deqradation hazards.

Lastly. various ecoloqical threaholds in the degradation
ofvegetative foraation and/or site degradation should be
identified in 4ifferent rainfall belts in the aub-region.



Range resources a~d livestock assistance

Admitted failures and ignorance characterize assistance efforts
in these endeavours. More knowledge is needed. obviously. in
order to aore effectively approach the d-.velopaent probleas"
posed. A commitment to or assignation of priority to range and
livestock aanagement in light of our relative ignorance would
be unwise. AID's S&T/FENR office understands this and has
initiated a process of exploration of options and of the state
of knowledge. These efforts need sharper focus and a clearer
articulation of their purpose.

Further actions can be su;gested:

• The dynamic systeas 80del for range aanageaent being
developed by lIED should be field tested for conceptual
appropriateness as well as feasibility froa the standpoi~t of
data inputs. Field testing candidates could include the UNESCO
Integrated Project for Arid Lands in Kenya and the Bakel
Livestock Project in Senegal. now run by FAO but started by
AID. Von Trapp's range ecology aonitoring results for Senegal's
Ferlo could also be eaployed: this is an FAO/UREP effort.

• AID should commission a survey of evaluations carried
out by multi-lateral and bilateral development agencies of
range and livestock projects. to coaplement its own rather
liaited and largely negative exp~riences in this area.

• Currently supported research at ICRISAT/Sah.l and
SAFGRAD should include liv••tock in the re.earch agenda. with
the aim of improving this component of the far.ing and
livelihood syst•• in this .ub-region.

Aqroforestry and forestry

Agro-fore.try:

MUltipl.-purpose agro-fore.try .pecie•• e.pecially the Acagia
,lbid'. in ,nd around cropped are,s are a key to the
su'tainability of dryland agrarian sy.te•• in th••ub-region.

Both re.earch and application. of agrofore.try ar. n.ede4.A
research ag.nda for agro-fore,try in the .ub-region baa alr.ady
been di.cu••ed an4 prioritized at a work.hop held in .airobi.
in January. 1986. under the au.pic•• of t~e tnternatioDal Union
of For••try ••••~rcb Organization&.
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Water resources

* AID aupport to AQRHYMBT shOUld continue for a. "Dy
year. as aay be needed. p.rhap. into the 90.s.

Thirty-five research proposals were presented. and
discussed. Country participants strongly supported training.
extension and data dissemination networks. African and donor
participants agreed on prioritizing:

* natural regeneration in silvopastoral syet..s

* genetic improvement of multi-purpose trees

* applied agroforestry research. especially concerning
browse species
the tree/agriculture interface
windbreaks
fuelwood
food from woody plants

* AID should chose research topics it wishes to .upport
and take appropriate actions to finance them.

* PL 480 accounts should be used for agrofor••try
promotion in as extensive a geographic ar.a a. possibl•• AID
pledges to the WFP could seek to stimulate the planting of
agroforfestry species.

Forestry:

Training and research in arid zone forestry .u.t b. fo.t.r.d.
and a capability created in French-sp.aking and Bnglish
speaking portions.

The n••ds for effective water r ••ourc.s manag•••nt at all
l.v.ls in this .ub-region can only incr.... .s water
develop••nt proce.ds~ with or without the ••si.tance of
ditf.rent donor•• Poor water manag•••nt. or; it. neglect. could
h.v. di.aatrous i.plications for settl••ent. aDd irrigation
.y.te••• Long ter•• consaiatent .upport by AID for cert.in
faceta of water aanage.ent is reco••ended. especially: data
cellectlon. surveys. data aanag••ent and coaauRication. and
training.

Several actlons can be recommended.



III

Resolve fuel crisis

The success of efforts to stabilize and aChieve sustainable
agriCUlture in the sUb-region ultimately hinge on the
resolution of the rural and urban fuel crisis.

The resolution of the fuel crisis in this part of Africa must
be viewed as one of several strategic goals in the reversal of
agricutural land degradation. To date the crisis has been
defined aainly in terms of its impact loss of vegetative cover.

The fuelwood probl.m and its relationship to agricultural
productivity, liv.stock raising, and de.ertification i. a
demonstration of th~ ecological rationale that underlies rural
liv.lihood system., and the us. of this rationale to analyze
"inter-sectoral linkag•• ••

Since only partial not d.finitive .olutions have been aevi.ed.
a bold approach is n.eded. Tree planting is not adequate.
Improved stoves h.lp but don't .olve the deficit. New and
alternative sources of energy and greater energy con.ervation
are iaperative.

• The plan baing designed by World Bank to up-grade
hydrological and meteorological services in Africa should be
reviewed as a possible vehicle for AID support in these
iaportant f~eld outside the Sahel •

• Ways to aonitor and .anage shallow aquifers, seasonally
re-charged by rainfall, should be devised and instituted, where
these are tapped for rural potable water and nurseries. (Review
of this recommendation by WASH project staff is needed.)

• Long term training. Training is virtually an automatic
add-on to AID water development projects, but its impacts
aren't evaluated nor do the long tera students return in time
to participate in the project that financed their scholarships.
Rather than have training linked to development projects which
"discover. a lack of trained personnel, training needs for
water resources development and management should be as.essed
from the standpoint of long term trends, aaster plans for water
development and,related institutional and survey needs.



Recommendation: The WRlfNo~ld Bank/UNOP Country Invest.ent
Profiles. in T~opical Porests: a Call for Action include
specific project suggestions on fuelwood p~oduction.

substitutes. use efficiency. and conservation for every ~rican

country with acute sca~cities or deficits of fuelwood. AID
should review the recommendations and consider supporting the.
in the ASA sUb-~egion.

Village level regeneration actions

Actions at the village level iu the sUb-regi~Q are the key to
the twin goals of (1) arresting degradation and regenerating
the land and vegetative resources. and (2) increasing food and
fuel self sUfficiency.

At this moment in time strong village social organization and
the tradition of group work stand in sharp contrast to weak or
absent governmental rural development services concerned with
resource management. However. a number of successful PYO
projects have revealed how by working with the entire
livelihood system at the village level. social. econoaic and
ecological appropriateness of development interventions can be
achieved. Given appropriate techniques and support villages can
mobilize the workers needed for reforestation and .oil
conservation. and moreover. undertake these on their own
initiative (Harrison. 1986).

More sophisticated work will eventually be needed. but the.e
simple starts set the stage for such future work.

AID should seek to support the mObilization of village. in the
region in self-help measures to arrest degradation and re.tore
productivity:

• through grants to PVO's in the region.

• through .pecial PL 480 village regeneration accounts

• through specifically earmarked accounts in WPP.

• through an expanded Peace Corp. effort.

• by supporting IUCN's village eco-develop.ent initiative.
Which i. a key ele.ent in the propo.ed long-ter. strategy for
environmental rehabilitation of the Sahel. Support could be
direct .s well a. endor.ement. 10 a. to encourag_ otb).r OBCD
donorl.
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3.0 SUb-humid tropical uplands

3.1 Description

The prolonged drought that started in the Sahel and extended to
the rest of the semi-arid sUb-region in eastern and southern
Africa revealed how important the adjacent sUb-humid uplands
are for the neighboring semi-arid tropics. especially for
survival of cattle. In the Sahel many. though not all. nomadic
pastoralists moved from their usual dry-season ranges in the
semi-arid regions into the sUb-hu~id regions in search of green
forage. crossing political as well as cultural boundaries.
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No major urban centers are found in the sUb-region. owing to
its situation in upland areas that span watersheds and national
boundaries. far from the major river or coastal ports. However.
its rural population is dense. especially in East Africa and
south of the equator. where concentrations of over 100 per
square kilometer are not unusual. Exceptions are the rather
sparsely populated CAR. southern Sudan. and southern Guinea.

There is a single rainy season of 6 to 9 months duration.
Yearly rainfall is between 1000 and 1800 mm approximately.
North of the Equator. temperatures are 24 to 28 degre.s C. on
average. and the Harmattan wind adds heat and aridity to t~e
dry season. prior to the summer rains. making fire control
difficult. South of the equator. the higher elevations lower
the average temperatures to around 20 degrees c.
Soils and vegetation

The geology. geOmOrPhol09{ and. consequently. the .oils of the
sUb-region are varied. be ng formed over Plei.tocene clays.
pre-Cambrian rocks. and in places sedimentary rocks.
Elevations are not normally greater than 300 m.ter. above •••
level north of the Equator. but increale to between 900 and .
1100 meters north of the Kalahari balin on the Zambezl plat••ux.
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Almost everI major soil group found in the African tropics is
found in th s sUb-region. bowever. Alfisols and Oxisols are
most widespread. Alfisols are the more typical of sub-humid
climates. being coarse to medium textured on th~ surface.
clayey at depth. and moderately fertile(over 50\ base
saturation). Their water holding capacity is low. however.

The natural vegetation corresponding to the sUb-region has been
described by White(1983).and represents two distinct major
groupings. the Zambezian and the SUdanian. each with a
distin~tive flora. Both are open woodlands. Also a narrow
strip of the Zanzibar-Inhambane ·regional mosaic· containing
edemic flora occurs on the coastal lowlands of Tanzania and
Mozambique.

The dominant natural vegetation in the southern arm of the
SUb-region is the Zambesian miombo woodland occuring on
leached. acid. shallow or stony soils.often with lateritic or
gley horizons. The dominant trees do not exceed 20 meters and
are characteristic~llyflat-topped. with short boles. There
are few undisturbed remnants.however.

Shifting CUltivation has everywhere altered this vegetative
formation. North of the equator, where there is a gra~ual
transition to aridity not complicated by major ranges of
mountains. the vegetation of the SUb-region is classified as
Sudanian woodland. containing many species that extend into the
semi-arid portion of the adjoining Sahelo-sudanian zone. In
fact. the UNESCO classification of SUdanian woodland extends
into the agro-ecological growing zone of ISO days and
less(White, 1983), i.e. well into agronomically defined
semi-arid tropics.

In the Pouta Djalon highlands, where the Gambia and Senegal
rivers arise, mists ate frequent and ferns and epiphyte.
plentiful.especially at 800 to 1000 meters above sea
level.(White, 1983, p. 82). Trees are .ostly the saae species,
as those found at lower elevations on the coaat, and are
dominated by Parinari sp. Only reananta aurviving in ateep
ravine. have survived fires, however. Larrger blocks have
persisted in the wetter hiqhlandl except where aining
operations have destroyed them.

The rate of species endemi.m within the subregion is generally
low in comparison with other SUb-regions. The southern portion
of the subregion, includin9 the whole of Zambia, Malawi and
Zimbabwe, supports the highest levels of endeaic plant. and,
particularly in the Lake Victoria area, supports moderate

I"



Coastal resources

lie

This subregion also contains genetic potential for improved
varieties of sorghum and millet. lITA bas targeted the CAR.
Mozambique and Zimbabwe for cowpea surveys to locate
potentially valuable varieties (Hawkes 1985).

levels of endemic birds (15') (IUCH ). Mammal endemism is
low. however. because of the vegetative complexity.
transitional nature and widespread occurence of the subregion.
it is extremely rich in variety and abundance of both plants
and animals. This includes many of the wildlife species
(elephant. bUffalo~ etc.) commonly associated with Africa.

Within the subregion. both wild game and plants play an
important role in the diets of the people. In Zambia. game
meat accounts for over 13' of total annual protein consumption
(Presscott-Allen 19 ). In Zimbabwe. game ranching. including
crocodile farms. has become an increasingly important form of
land use (Child and Nduku 1985). Here there is special
emphasis to return both products (meat. hides. etc.) and
revenue from the wildlife resources to local rural communities
(ibid.).

Nearly half the population of Mozambique lives at or near the
coast. It has the second highest levels of marine fish
landings and per capita fish consumption on the East African
coast excluding offshore island nations (UNEP 1982).'
Subsistence and commercial prawn fiSheries provide an important
export item and source of foreign excbanqe. second bighest in
the nation.

Tbe herbaceous swamps bordering tbe lakes of this subregion are
very productive ecological systems. These include lakes
Victoria. Banqweulu (Zambia).Mwena (Zaire/Zambia)m Naivasba
(Kenya) and Chilwa (Malawi/Mozambique) (Maltby 1986). Of tbe
major seasonal floodplains within the subregion. the Kafue
Flats of Zambia are most important.

The 500.000 hectares of mangrove forests support tbe prawn
industry and are a valuable source of fuelwood and other wood
products. Coastal tourist industries have the potential to
become a major economic factor as it was in tbe early 1970'.
when tbe bulk of the 500.000 tourists were attracted to the
coral sand beacbes (UNEP 1982b). '



Trypanosomiasis is found on the humid side of lSO-day growing
season. that is. throuqhout the sub-region.

Both diseases are transmitted by flies whose habitat is in and
around water courses and their riparian vegetation. A long
term multi-donor project is undervay to erradicate the Simulium
fly vector of river blindness. but a single solution has not
yet been found for Trypanosomiasis. Onchocercaiasis does not
affect the southern extent of this SUb-region however.

h;m;~j] " ••• "1 pr..,a'" ar..
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3.2 Natural resources .anagement issues

Fragile or easily eroded or deqraded soils(for instance with
lateritic layers at depth) are a principal management problem
in the sUb-region. However •. the climate favors a diversity of
food crops. In fact. were it not for sleeping sickness in
cattle and humans. and onchcercaiasis(river blindness). this
SUb-region would be the most habitable lower elevation
environment in Africa.



Table. Fuelwood situation in the SUb-humid tropical uplan41.
(Sou~ce: FAO. 1981)

The dry season in this subregion is sufficiently long to make
moisture stress an effective control on weeds •••with help from
fi~es. Rainfall as well as temperature and length of growing
season are optimal or nearly so for almost every food crop:
so~ghum. yam. maize. soybean. phaseoulus bean. and. at the
drie~ ma~gin. cotto~. At the humid margin cassava is well
suited:

A quantitative profile of landuses in the sub-region is not
possible because of its bo~der-spanning character. National
level staisitcs can't be used. Only Malawi is found entirely
within the sUb-region. It emb~aces .~st of the Guinea and the
Cent~al Af~ican Republic. and much of Angola and Zambia. but
only one half o~ less of Sie~ra Leone. Ivory Coast. Ghana.
Togo. Benin. Nige~ia. Came~oon. Chad. Sudan. Kenya. Tanzania.
Zaire. and Zimbabwe. This circumstance also ~enders difficult
the use of secondary information sou~ces for disce~ning

resource management issues.

Mali
Ivory Coast
Ghana
Togo
Benin
Mozambique

over-cutting
by yea~ 2000

Guinea
Nige~ia

Came~oon

W. Kenya
Angola
Zambia
Zaire
Malawi

ove~-cutting

now

There is no th~eat of dese~tification in this climate.
acco~ding to a UNEP assessment(UNEP's Desertification ~p of
the Wo~ld). Yet. dense rural populations. a predominance of
shifting cultivation of food c~ops. and generally rolling
~ather than flat topography. combine to threaten the soils and
vegetative resou~ces in this sub-region. Only in the CAR.
Guinea Bissau. southe~n Sudan. and sparsely settled portions
of Angola and Zambia is a~e fuelwood supplies in the sub-humid
belt adequate fo~ the forseeable future. Elsewhe~e there is a
growing crisis due to inSUfficient o~ dwindling supplies of
fuelwood. The analysis in the table below compared the
SUb-region'S extent with FAO's app~aisal of fuelwood scarcities
at diffe~ent levels in Af~ica.



Unlike the fuelwooe-poor semi-arid zone. however. rainfall is
sUfficient to justify effort to plant and maintain woodlots.

·shelterbelts. and commercial plantations. as well as multiple
purpose agroforestry species.

The more abundant vegetative cover in the sUb-region becomes a
potential danger in the dry season. Pires for ~'earing or for
ridding rangeland of dry growth to encourage re-dprouting of
new growth may get out of control.

Seasonal migrations by nomadic herders from semi-arid regions
of West Africa during droughts is a major problem. especially
due to fires set by herders.

Fires not only destroy regeneration of trees. they also speed
the process of soil degradation in farmed areas where fallowing
is still practiced. Fires set by Peul herders in Oyo State.
Nigeria. southwest of Ibadan. for example. are considered to be
a major factor in the reduction of organic matter. humus and
phosphorus in fallowed soils. Moreover. a hard. pebble-strewn
surface had evolved after repeated burnings. Consequently.
20-year-old fallows had poorer soils than 5 and lO-year old
fallows (Areola. 1980).

The principal catchments of many West African rivers are
located in the uplands and plateaus of this sub-region. e.g.
the Gambia. Senegal and Niger rivers in Guinea. the Bandam"
River. in the Ivory Coast. the Volta River in Ghana. and the
Chari River which flows northward into Lake Chad.

Their sharply seasonal flows. resulting from the seasonality of
rainfall. could become an even greater management problem for
downstream users if they were accentuated by vegetative
degradation and erosion in the major catchment areas. Pre.ent
and future dam and irrigation development. on these rivers are
dependent upon maximum regulation of the quantity and quality
of flow from tributary streams in the upper catChments. In
practice this will aean that water- and soil-conserving
agricultural. forestry and grazing landuses must be devi.ed and
diffused in these catchments. Critical catchments(very .teep
and humid) should be conserved under natural vegetation.

Preservation of representative portions of the various plant
formation. and habitats found in this SUb-humid belt i. need.d.
especially given tl , population pr••sures.

Mozambique's coastal resources need improved manAgem.nt Of
iamediate concern is the integration of cons.rvation and
development for Inhaca island. a unique eco.yst•• of the Indian
Ocean threatened by conflicting land us. (Salm and Clark 1984).

I~l



Other donors

3.3 Development assistance in the sUb-region

The region's magnificent wildlife attractions have generated
considerable assistance.

PAO/UNEP has actively worked for the~ conservation
of forest genetic resources in Zambia-aiifiting in
establishment of two botanizal re.erves (PAO 19 ).

IUCN hal been active in a number of countries both in
dealing with national strateqie. as in Zambia••peci••
specific action plans as with elephants and rhino. and in
collaboration with MWF-US in the Luangwa Valley.

The nature of the coastline facilitates the deposition and
longshore transport of large volumes of riverine sedimant.
This has permitted establishment of extensive regions of
mangrove forest. Pisheries officials are concerned about dams
adversely affecting the Zambesi delta area thzough disruption
of saline balances and delta building. Both would adversely
affect the marginal agricultural areas along the river and the
primary nursery grounds for shrimp stock in the Bight of Sofala.

The government of Mozambique has proposed through IUCH and UNEP
to undertake a major effort in coastal zone planning to address
these major areas of concern.

AID.

Only Malawi and the CAR are entirely within this sub-region. In
the CAR AID is supporting an inland fisheries program. In
Malawi. (to be completed).

Elsewhere the description of AID projects is not sufficiently
precise to determine their possible location within the
sUb-region.

In Zimbabwe. AID has provided financial support for a national
conservation strategy workshop as well as mobile extension
educational programs on natural resources management.

In Mozambique. AID supported a candidate to a recent
international training activity for marine protected areas.



WWF-US is cureently considering inceeasing its activities
in Zambia and Malawi using the WWF/AID Wildlands and Human
Needs peogram to integeate peotected area .anagement
objectives with development objectives of the suerounding
populated lands. The Luangwa Valley in Zambia is likely to
be one of the seveeal program sites. Lake ~lawi is likely
to be another.

WWF-US is also active in park management and anti-poaching
activity support particularly in Zambia. a country of
critical importance: Lake ~lawi: the Central

African Republic. which is one of the last major faunal
reserves in Africa and under severe poaching peessure.
and Tanzania.

AMP is primarily involved with conservation education
activities in Tanzania. Most notable of their efforts is
their support for the Colleges of African Wildlife
Management at Mweka. Tanzania.

FAO/UNDP has funded several wildlife/protected area
management projects within the subregion including
projects in Angola. Burkina Paso. the Centeal AFrican
Republic. Uganda. Mozambique and Zi.babwe. The various
projects ranged from anti-poaching assistance (Uganda) to
wildlife products marketing (Mozambique. Zimbabwe) (PAO
1985)

3.& Preliainary agenda

North of the equator as well as south. the sUb-humid upland
belt spans aany political boundaries. Consequently. it would
be difficult to utilize it for organization and admini.tra-tion
of resources aanagement. It does repr•••nt a u.eful focu. for
re.earch. however. given it. high agricultural potential. Al.o
population pressures on the land and fuelwood relourc.. in the
adjacent lemi-aria zone will inevitably lead to aigrationl into
this zone. and a foreseeable problea of ov.rall environa.ntal
degradation. unle.s su.tainable fOOd .nd fuel-producing .yste.1
.re developed for population densities higher than pre.ently
exist.

Agricultural research AID should consider expanding the'
geographic Icope of it support for IClISAT/Sahel to the
.djacent ,ub-humid zone. The crop. are much tbe •••• : aaize •
• orghum. millet grow be.t in thi. cliaat•• Soil•• p••t and v..d
aanagement present differ.nt probl•••• how.ver. Allo aany aor.
agro-for.stry po••ibiliti•• exi.t.



(The CAR incidentally is within this sUb-region but is listed
in the AID Agricultural Research Plan as a humid equatorial
lowland nation.)

Forestry. Forestry has good potential in this zone also but
can't be seen as a priority. unless to resolve fuelwood
shortages. Commercial plantations have good potential given
availability ofOgood soils. Natural forest management in
important watershed areas need coordinated donor and African
actions.
Research on trypano-tolerant cattle could be supported.

Inventories Most importantly. natural resources inventories and
assessments should be carried out for this sUb-region. prior to
major programs of use intensification. or change. for instance
as a result of elimination of the black fly vector of river
blindness. or of the tse tse fly. The fragility of some of the
sUb-region's soils could lead to serious degradation under poor
management.

Biological resources Support fo~ biological diversity programs
within the sUbregion should focus on support for plant genetics
surveys. integration of protected area management with national
development. and institutional strengthening including support
for university and international training institutions.

Game management Further support for HGO/PVO projects is needed
to build on past experiences. This would include support for
game ranching efforts in Zimbabwe and the transfer of ranching

. technologies developed to other parts of the subregion. most
notiably West Africa where chances of success are greatest.
Wildland and human needs projects should continue to be
supported particularly in critical conservation areas.

The management of Mozambique's coastal resources will r.quire
some outside assistance in planning. Which has b.en r.que.t.d.
Protected Area Management - Several countries within the
subregion have specifically requested support for park
management activities. Based on the need and importanc. donor
groups/PVO/HGO communities need to work with national agenci••
to identify subregional priorities and support park aanag•••nt
programs. Park "N". and protected areas in Zambia and th.
Central African Republic are potential candidat.s for support.

Lake and Wetland Management Lake Victoria has b••n id.ntifi.d
as a priority concern: so has Lake Malawi and tb. Xafue II.ts
of Zambia. On-going donor group/PVO/HOO efforts to aaintain
their biological uniqueness and productivity n.eds continued
support.



Regional/National Planning - Because several of the important
biological resources are shared by several nations (e.g. Lake
Victoria. Zambezi River) activities related to their
conservation need to be coordinated through policy dialogue and
the setting of common objectives. At the national level.
comprehensive conservation strategies are being developed or
are planned. Support for these efforts are needed.

Training and Educational Institutions - the subregion has
several educational institutioDs which are important for
technical training in biological resources particularly in
Zimbabwe. Mozambeque and Tanzania. Mweka College being the
best kno~u. Long term biological and natural resource programs
within the subregion and Africa-wide will require continued
donor support for their programs and activities. Much of this
can be done through NGO/PVO organizational funding and matching
grants.
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This is the most densely populated sub-region. "The African
highlands require an increased and sustained effort to arrest
soil erosion and related productivity declines. The situation
in the Ethiopian highlands which harbor 22 million people is
particularly critical. Much of Rwanda, Burundi, Swaziland and
Lesotho are highlands FAO reckons that all of the su~-region

is over-populated at present levels of agricultural production
technology. Progress achieved to date in erosion control and
the design of stable farming systems will have to be repeated
for the many discrete ecological situations in the Highlands
SUb-region at a rapid pace.

3.1 Description

As defined agro-ecologically the African highlands lie above
the 1500 meter contour. However, uplifted areas of Africa form
the Great African Plateau, which commences at approximately the
900 meter contour. The Plateau is bowlshaped with its rim
higher than the interior (See Map).

In southern Africa, the edge of the plateau is marked by the
Great Escarpment rising to its highest in the Darkensburg
mountains. To the west, the plateau is bordered by the Angolan
mountains and the Aus highlands Which seperate the coastal
Namib desert from the Kalahari desert on the plateau (MacKinnon
1986).

3.0 African Highlands

Between the Angolan highlands and the Great Escarpment, the
plateau forms a wide, rather flat bowl, the watershed for the
Limpopo, Zambesi, Orange and CUbango rivers. At the northern
end of the plateau, the terrain is dominated by the Great
African Rift Valley. There is a discontinuity in the plat.au
between the rugged Ethiopian highlands and the East African
highlands linked by low hills on either aide of lake Turkana
(RUdolf) in the floor of the Rift. Here the Great Rift divid••
into eastern and western sectors and the wide lake Victoria
occupies the basin between, at an altitude of 1130 meter.
(MacKinnon 1986).

The African highlands represent an exceptional agroclimatic
zone -- equatorial yet temperate. The nearnesa to th. equator
is counter-balanced by the elevation of the land, resulting in

;



temperate conditions. and at higher elevations cold. alpine
climates. Average temperature in the highlands varies between
16 and 200C and in the mountains between 10 and 160C.

The highlands ecosystems that are free from diseases endemic in
the neighbouring lowlands. such as malaria and in places have
moderately to highly fertile soils. As a consequence they are
very densely populated. Within the past decade.
intensification of cropping has been increasing rapidly. In
some places there is little fallow land or grazing land left.
and farmers are keeping small ruminants and stall fed cattle.
Also agriculture has been encroaching into hitherto uncleared
steep forest land leading to denudation of this valuable
resource and soil erosion. The extremes of temperature and the
occurence of frost are the only determinants of the upper
limits of cultivation.

Closed forests formerly covered wide areas of botb the
Ethiopian and the East African Highlands. The are a recognized
center of endemic flora. including among others. the wild
relative of Coffea arabica.

The higher elevations support distinct conifer and broadleaved
vegetation types. although mostly in a degraded condition. The
main conifer species being Juniperus R!Pcera and the main
broadleaved species bing podocarpus qracilior. associated with
Pyqium 12•• Q!!A ~•• Hagenia ~•• Cussonia ~•• Celtis !2••
and Polyscias ~. (FAO 1981).

The mountain steppes at altitudes 3500 to 4500 meters are
formed by a continuous grass blanket and scattered shrubs of
Erica arborea and Lobelia ~. (FAO 1981).

Evergreen rain forests are found only on the seaward side of
Mt. Cameroon whicb receives some 4.000 am of rainfall per year
and along a narrow equatorial belt witb rainfall from 2.000 and
2.500 am annually.

The African higblands serve a vital function in protecting
watersheds and water supplies. Tbey also protect some of tbe
most spectacular and interesting fauna and flora -- .ountain
gorillas. golden moles. giant alpine plants. colorful Protea
and most beautiful mountains -- Ruwinzori. Kilimaniaro and Mt.
Kenya. They are major tourism attractions. Visitors to tbe
mountain gorillas in the Pare des Volcans in Rwanda bring over
I' million annually.

The subregion sbows an extremely higb rate of endemism in its
plant (75\) and bird species (65\). The bighlands a180 support
unique mammal species. most famous being the mountain gorilla



in Rwanda. The Ethiopian highland was an early center of food
production and continues to be of high value for genetic
sources for coffee. millet and sorghum production (Hawkes
1985). Due to their unique biological richness. the likelihood
that these regions were Pleistocene refugia. and the severe and
increasing human population pressures being placed on them.
they constitute the second greatest priority for biological and
genetic diversity in AFrica exceeded only by Madagascar.

Of the very many isolated highland and montane forests
scattered throughout eastern Africa. those of greatest
importance in terms of biological diversity and endemism are
the western rift valley. the eastern arc mountains of Tanzania.
and the Ethiopian Highlands. Mt. Hulanje in Malawi is also
important for plants and birds.

Agricultural land use is diverse and differs according to
altitude and slope. Bananas. sorghum. and yams are cultivated
at lower. warmer altitudes (1.400 - 2.000 M.). giving way to
maize. potatoes. peas. and wheat at higher altitudes (2.000 
3.000 M.). Coffee. tea and pyrethrum are important cash crops.
Above 3000 meters. cold temperatures. steep terrain. shallow
soils and in places extreme humidity have limited
cultivation.in the past. but are increasingly being cleared.
exposing shallow soils to severe erosion.

Traditional farming systems and methods of pasture and tree
management are ecologically adapted. and can display
considerable sophistication. New World crops. such as potatoes.
yams and maize. have extended the upper limits of habitability
and have been integrated into the older systems. Althougb
traditional systems are unravelling because of population
pressures. their best ecological features can be retained and
be blended with modern innovations.

3.2 Resource Management Issues

Population pressures on land and vegetative resources define
the principal resource management issue: over-exploitation of
soils. pastures and forests and clearing of lands too steep for
farming. Population densities varying from 75 to 400
persons/sq.km and livestock numbers of 75 bead/.g.tm are a
common feature (Jones & Egli 1984).

Inaccessibility makes central governmental manag••ent difficult.
In the Ethiopian highlands and the highlands of Rwanda. Burundi
and parts of Zaire. poor communications with the outside world.
partly the result of ruggedness of tbe terrain. are one of tbe
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major bottlenecks in development. These areas are among the
most removed from the world markets. High transport costs
severely limit the regions trade. Even today. transport to and
from these highlands is almost invariably by head portage.

Because of the scattered island-like nature of the highlands.
the seriousness of the impact on biological and genetic
diversity is disproportionately great. With only 4.5~ of the
SUb-region in any type of protective status. relic communities
are often too small to sustain endemic popUlations. The
problem is compounded by the difficulty in implementation of a
cohesive program for such a scattered SUbregion.

West African Montane Forests are receiving increased
recognition for their significance (IUCN 1979). especially
neighboring peaks of Mt. Nimba on the Liberia-Ivory
Coast-Guinea border. the Fouta Diallon in Guinea and Mt. Loma
in sierra Leone. In Nigeria, the Oban Hills and Obadu Plateau
are important for plants, birds and primates(These are somewhat
lower than 1500 meters and are too small for depiction on the
sub-regional map).

In Cameroon, Mt. Oku is the most biologically unique and
heavily threatened area of mountain forests. Also. in
Cameroon. Mt. Cameroon, an important Pleistocene refugium. has
an estimated 45 endemic plant species. It is also a major
water catchment. the lower southern slopes receiving the
highest rainfall in Africa. The mountain is unprotected at
present and its forests are being cut by shifting CUltivators.

The highlands have high energy requirements both for cooking
and heating. Average consumption of fuelwood is
All of the highlands in East Africa are experiencing fuelwood
shortages locally or regionally and cutting at rates are
greater than wood growth. The situation in Ethiopia. whose
hiqhlands are drier than elsewhere is particularly critical.
and its solution is inteqral to the stabilization the land"base.

Colonial and post colonial governments in East Africa have
attempted to arrest soil erosion with varying success. Kenya
appears to have had the qreatest success but much land remains
to be treated. Control techniques are not always appropriate
for soils and cropping systems.

3.3 Donor Assistance:

Inaccessibility. diversity of local environments. and
remoteness of these areas complicates donor assistance which is
considerable and varied. Most qeneralizatioDs about assistance
are not useful. Assistance has been provided larqely for



aqricultural production. some for soil conservation and
watershed rehabilitation and the least amount for forestry and
ranqe rehabilitation and manaqe2ent. Non governmental
organizations. both national and international are active in
every aspect of development and their scale of operation is
well suited to the needs of the sUb-reqion.

Much attention has focussed on erosion in the densely
populated. East African highlands from Ethiopia -- where the
World Food Proqramme has undertaken the most massive watershed
treatment efforts in the Africa-- to the sUb-tropical
highlands of Lesotho and Swaziland in southern Africa.

A special research effort to assess the soil conservation
efforts in Ethiopia is also under~ay. with collaboration and
assistance from the United Nations University and the
University of Berne. Switzerland (Brown and Wolfe. 1985).
This type of assessment is much needed and has been lacking.
Actual measures of soil erosion rates and of soil formation
rates are also lacking except on a few experimental plots. AID
has sponsored some of the only recent field surveys of erosion
rates in 1984-85 in Kenya and Rwanda. under a sUb-project
activity of the Environmental Traininq and Management in Africa
project. that has been completed.

In Kenya a presidential level Commission on soil Conservation
and Afforestation was set up in 1980 to coordinate and
stimulate efforts at local and hiqher levels. However. it is
not an executive aqency. Soil conservation throuqh terracing
had resumed in 1974. after independence. with Swedish aid and
considerable. steady progress has been made(Harrison. 1986).
Large areas remain without erosion control treatment. however.
Interestingly, the heavy handed policy of enforced terracing
instituted by the colonial administration in Kenya was a such
an irritant that rural people were biased against terracing for
some years following independence.

Kenyan non-governmental organizations have been most effective
in promoting and extending soil conservation. energy conserving
stoves. and agroforestry practices.

The colonial rule of Rwanda under the Belgians pursued similar
oblligatory soil erosion control policies. namely the
construction of infiltration ditches on cultivated hillside••
stabilized with plantings of a perennial grass. Pennisetum .p ••
The present government continues this practice. setting quotas
of so many kilometers per year of infiltration ditches in each
prefecture. Of course. it is the farming population that build.
the ditches.
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• WWF supports research on mountain gorillas in the Pare
des Volcans.

The diversity of donor assisted projects in Rwanda is
illustrative of specific actions:

*A "shelterbelt" plantation around the Gishwati National
Porest. funded by the World Bank(being planned)

• Belgians are undertaking 1:25.000 topographic
aapping.and 80ils aapping.

• Switzerland is funding technical assistance in forestry.

• GTZ recently ended a 7-year project to develop
agIoforestry systems in the highlands(Projet agro-pastoral
Nyabisindu). which i. now being evaluated ••



* CARE is supporting village reforestation and watershed
forestation.

The international non-governmental conservation community has
been quite active in the SUb-region. Historically. the Eastern
African Highland and Montane forests have received the most
attention. The most notable effort has been the Mountain
Gorilla Project in Rwanda. IUCN. WWF and AWF. all consider the
entire SUb-region as being of immediate concern.

Official assistance agenciss have been slow to addreas
conservation and diversity issues. AID has financed efforts in
Burundi and Rwanda to create stable buffer zones near important
parks. However. neither the FAO tropical forestry action plan
(1985) nor the WRI (1985) companion document list any highland
forests as priority areas. Nevertheless. the World Bank (1986)
views the forest ecosystemn of Ethiopia. Rwanda and Cameroon as
being threatened.

* USAID is supporting agroforestry activities carried out
as a part of the Energy Initiatives for Africa project. based
at Nairobi. Kenya.

* USAID is also supporting a prefectural assessments of
natural resources and environmental management problems in the
environs of the Pare des Volcans. home of the Mountain Gorilla.
designed to relieve encroachment and poaching pres~ures on the
park as well as arrest environmental degradation ••

3.3 Preliminary agenda

The arresting of soil erosion in the East African and Southern
African(Lesotho and Swaziland) highlands is of greatest
priority. It is a pre-condition for elevating food production.
resolving rural fuel and construction wood problems. and the
conservation of rernant forests and existing parks.

Soil erosion control programs to be successful must be merged
with agricultural production projects and policies. in order to
supply the incentive of increased marketable or consumable
yields. possible actions specific to soils tbat are needed can
be listed.
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In the areas of research and planning:

* soils surveys. including land capability assessments at
several levels of technoloqy(traditional and medified
traditional and high input)

* soil erosion surveys and monitoring

* research on rates of soil formation(natural regeneration)

* ~rosion control research for different soils. cropping
syst~ms and socio-economic levels.

* economics of soil erosion control

* crop and tree/perennials manage~ent for erosion control.

Agricultural research and development:

* address total livelihood system where farms are too small
for significant surplus -- i.e. IJW input technologies for
resource poor farmers. Pood. fuel. water and construction needs
are paramount. and research must somehow integrate advances in
crop improvements. crop and soil husbandry. animal improvements
and husbandry. forestry and agroforestry. as well as soils per
see Clearly a sociological overview must guide the search for
technological innovations.

* priority to research in support of reversing degradation
in betteI climatic and soils situations.

Soil conservation. forestation and watershed treate.ent:

• ex~and the work done through the W?P in areas of food
shortages. i.e. in Ethiopia.

• perform multi-donor soil conservation n.eds ass••sments
in the East AFrican highlands. .

• undertake aulti-donor. regional watersh.d aanag•••nt
n.eds a.sessments in West Africa.

Cons.rvation of wildlands and biological r.sources •

• undertake aanage••nt ori.nted surv.ys .nd r ••••rch of
iaportant preserv•• o~ biological diversity.

• strengthen indigenous insitutions charged with protection
and conservation.

I~
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4.1 Description

The nations which share this hig~ rainfall. densely settled
strip of West Africa. are:

Guinea Bissau
Guinea
sierra Leone
Liberia
Ivory coast
Ghana
Nigeria

The maximum width of this coastal belt is approximately 350 ka.
and only Liberia is completely within the sub-region. Sierra
Leone is almost entirely wihin it. but the other states extend
northward into the contiguous sUb-humid tropical uplands.
Nigeria continues into the semi-arid tropics.

The region is one of growing cities: this portion of West
Africa is more urbanized than interior states. The coastal
cities have attracted migrant9 from landlocked countries
in the drought-stricken Sahel . as well as their own rural
hinterlands of the respective nation states.

•
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Percent urban population in coastal West Africa

1960 1985

Gambia 12 21

Guinea Bissau 14 27

Guinea 10 22

Slerra Leone 13 28

Liberia 19 40

Ivory Coast 19 42

Ghana 23 40

Togo 10 20

Nigeria 13 23

Source: WI. 1986. Table 3.1

Climate

Maximum precipitation values range from 4349 am per year at
Conakry. Guinea. to 3874 am per year at Monrovia. There is a
pronounced dry .eason of two months and. in places.
more(e.g.Guinea). Yearly values of around 2000 .. or less are
more representative of the SUbregion. e.g. 2040 .. at Abidjan
and 1834 all at Lagos. near the so-called low rainfall "Daho.ey
Gap". Atmospheric humidity is high along the coasts. however.

The SUb-region has a double rainfall regime with a growing
period of 270 days or more. excepting along the Guine. Bis.au
coast where the it pinches off at the southern border of
Senegal. extending as far aa the 180-day growing ••a.on
boundary of the aemi-arid tropics. Thi. drier portion of th.
SUb-region was added for ita coastal lowland character. and the
corresponding resource aanag.ent probl... related to .stuarie.
and islands. and onsbore landus•• tbat affect th•••



Soils

Soils are generally of moderate to low productivity. being
dominated by low activity clay soils. which are fragile or
easily degradable under cultivation of annual crops.
Kaolinitic(white ceramic grade clay) soils. or Ultisols. have
developed on the highest rainfall coastal portion. and coarser
Alfisols are found further inland.

Alfisols are more fertile than ultisols. but more susceptible
to erosion.

Table.3.1. Dominant soils of the sub-region. by
classification system.

ferrugi
nous
soils

INn
(prench)

Soils

upland ferralitic
soils. soils
very acidic
and leached

coastal soils. same
acidic.
coarse textured.
kaolinitic

slightly acidic.
less leached soils
derived from
sandstone and
ba••••nt complex
rocks

PAO

Acrisols

same

Luvisols

USDA

oxisols

Ultisols

Alfi.ols



Vegetation

Only about lO~ of the original forests remain.

In general the coastal forests are drier than humid equatorial
forests on other continents. Few places receive more than 2000
mm of rainfall. but atmospheric humidity along the coast is
very high. including in the lower rainfall transition zone to
the sub-humid tropical uplands.

On the dry peripheries of the sUb-region. forests are deciduous
and survive only in the deepest ravines where they have escaped
fires and logging. Grass savannas occur in the zone, reflecting
soils limitations to forests. e.g. drainage or hardpan. and
probably the effect of burning.

Of special biological value are the coastal evergreen
rainforests along the Atlantic coast from Sierra Leone to
eastern Cameroon •

Species diversity is less than comparable forests on other
continents, but many species are unique to the sub-region.
The high degree of plant and animal endemism is partly due to
its isolation from the more interior humid equatorial lowlands
of Central Africa. Estimates are that up to 59~ of the plants.
32\ of the ungulates and diurnal primate species are confined
to this sUb-unit, mainly the closed canopied tropical forests
(IUCN 1986).

Besides supplying valuable wood products. the unmanaged lands
are major sources of animal and plant food and medicinal
products (Prescott-Allen 1983). Within this subregion, game
meat provides an estimated 9-15~ of the average per capita
animal protein intake. Among the rural poor the percentage can
be double or triple this figure. Because of this traditional
use and marketing of wildlife, the subregion has a great
potential for commercial game ranching and controlled harvect,
particularly in Ghana. Liberia and Nigeria.

Agricultural landuse

Export crops are important. namely rubber, oil palm, and
cacao, grown in block plantations or by smallholders in
traditional mixtures of tree and food crops, grown near
compounds,often protected by walls. Food cropsd are primarily
cassava, yams maize and rice. Rice is indigenous to parts of
the sUb-region (Sierra Leone). and is grown under a wide range
of conditions using traditional methods, as well a8 modern



technologies. The green leaves of many indigenous. cultivated
plants are used in traditional dishes. Numerous wild forest
species yield fruits: 150 species were found in a survey in
Nigeria.

Trypanosomiasis is endemic to the zone. Livestock are pigs or
small ruminants or trypano-toleratnt Ndama cattle. mostly kept
as =ilk cows. Herds of cattle are brought into portions of the
zone during the dry season in Nigeria.

4.2 Natural resources and environmental .anage.ent

The management issues of concern in these working papers are
those of rural environments. However. in this
sUb-region. urbanization has resulted in growing demands for
electricity and construction materials. including furniture
grade woods that are being rapidly depleted in the remaining
forests. Electricity must be generated from rivers and at sites
in the contiguous sUb-humid tropical uplands. however.
Forest exploitation and loss

Forests in the sUb-region are being rapidly logged and cleared.
Forest loss within this subregion is seven times the world
average. Sierra Leone has only 18' of its original forest
cover. Ivory Coast 10'. At the present rate of deforestatior.
there will be complete loss of all tropical forests in Ivory
Coast by the year 2000 (Mal 1986). With this. will be the loss
of many of the endemic plant and animal communities.

Growing and now dense rural populations practicing shifting
cUltivation in the humid forested zones. have converted these
to secondary succession bush in different stages of
regeneration after cUltivation. usually not exceeding 5 meters
in heighth. Periods of cUltivation are becoming longer. and of
fallow. shorter (Okigbo. 1980). Over-cultivation leads to mixed
grass and weeds. tolerant of impoverished soils. Grass savannas
occur in the zone also. reflecting soil limitations.

The region is not exempt from firewood scarcities. despite its
high rainfall. FAO found no foreseeable fuelwood supply problem
only in the most humid sections of coastal Liberia. Ivory
Coast. and Nigeria(FAO. 198). Elsewhere. however. a long·
history of settlement. present dense populations. and somewhat
lower rainfall combine to create a situation of present or
foreseeable fuelwood shortages.

Biological conservation

The Ivory Coast and Liberia have been identified as priority
countries for forest ecosystem conservation by FAO. (1985) The
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World Resources Institute and The World Bank. IUCH (1979) has
also included Sierra Leone and, in addition, recommended
surveys of natural forests in Guinea and Guinea Bissau where
information is lacking.

The IUCN/SSC Action Plan for African Primate Conservation
1986-90 (1986) re-affirms the need for tropical forest
management activities within these countries.

The Tai National Park in the Ivory Coast is by far the most
important reserve of biological diversity in this Subregion
according to IUCN and WRI. Other areas of concern are:

o Sapo National Park - Liberia

o Mt. Nimba Reserves - Liberia

o Loffa Mano/Gola Forests - Liberia/Sierra Leone

o Massif du Zeama - Guinea

All parks and forest reserves need assistance in their
management efforts. Even Ghana, with its successful system of
parks and forest reserves has severe strains on its ability to
manage these areas. Ghana is also a leader in game ranching
and marketing activities in West Africa.

Wetlands Management

Of major concern are the coastal wetlands of Guinea Bissau and
the possible effects of agricultural developments and water
management projects on its productivity and use by migratory
birds. The mangrove forests and intertidal mUdflats'
biological productivity is increasingly threatened by ricefield
developments. There is an immediate need to integrate wetlands
conservation and agricultural development to maintain this
coastal system.

Soils management

The soils management problems in the sUbregion have been
reviewed at length(Greenland and Lal, 1977). They are.
principally rapid decline of fertility. cation exchange
capacity and pH. danger of laterization, poor drainage and
compaction. Shortened fallows owing to land 8catcity are
leading to degradation, as elsewhere in traditional farming
areas of Africa. Agroforestry solutions are gradually being
developed(see below).



Bu~ninq adds to the p~oblem. B~ush fi~es not only dest~oy

vegetation, they also speed the process of soil deg~adation in
farmed areas where fallowinq is still p~acticed. Fi~es set by
Peul herders in Oyo State,Nige~ia, southwest of lbadan, are
considered to be a major facto~ in the ~eduction of organic
matter, humus and phospho~us in fallowed soils. Mo~eover, a
ha~d, pebble-st~ewn surface had evolved after repeated
bu~ninqs. Consequently, 20-yea~-01d fallows had poore~ soils
than 5 and 10-yea~ old fallows(A~eola, 1980).

soil compaction from as well as weeds a~e associated p~oblems

in clean tilled food c~op cUltivation. llTA has evolved no till
cUltivation techniques for maize and cassava that avert both
problems, however, pesticides are requi~ed to prepare fields
for cUltivation. These a~e simply unavailable to the majority
of fa~mers. Also no till farming does not work on all soils.

A substitute for fallowing -- alley c~opping -- has been
developed for food crop cultivation in this climate. Results of
ten yea~s' of research in alley cropping at llTA in tbadan,
Nigeria. are showing how leguminous t~ees planted in rows
within fields. and seasonally pruned(pollarded) for their
production of nitrogen-rich foliage can serve much the same
purpose as bush gallow(Ahn. 1986). and make possible sustained
production on soils that in the past had to be fallowed.

Other species are being ~esearched also. They will be needed
for site conditions not tolerated by Leucaena which does not
grow well on the acidic lowland Ultisols of the sUb-region.

It is apparent that for upland fa~ming, agroforestry in support
of the twin goals of soil conservation and food production.
i.e. sustainable agriculture, must be the sUbject of a
continuing. expanding and location/crop system specific
research program in this sub-region.

Fisheries

Fisheries management problems in the sUb-region were not
discovered by this review. Coastal and offshore fisheries are
not productive. compared to the fisheries off the coasts of
Senegal. Cape Verde and Mauritania. to the north. Excepting the
Ivory Coast, only one half the total fish catch of the nations
in the sUb-region comes from the ocean. Also. except for the
Ivory Coast, exports are not a significant portion of the total
catch.

I~



The total marine fisheries catch for the sUb-region in 1983 was
401.000 mt. over half of which came from Ghana and the Ivory
Coast. By comparison. in the same year Mauritania caught
312.000 mt.Shrimp. spiny lobster and flatfish are the principal
export items. In the Ivory Coast. fish and crustacean exports
totalled 27.000 mt in 1980 and increased to 38.000 mt in
1983(FAO.1985). representing 1/3 of the total catch. At the
same time the Ivory Coast also imports fish in volumes
exceeding its own catch. although the value is less than that
of the lower volume exports.

4.3 AID activities in the sUb-region

The following countries in sUb-region receive u.s. development
assistance:

Guinea-Bissau
Sierra Leone
Liberia
Ghana
Togo
Benin

USAID portfolios had no current or planned activities concerned
with natural resources or the environment in these nations.

However. AID supports research at the International Institute
of Tropical Agriculture. in Ibadan. Nigeria. where important
advances in agroforestry for the African humid tropics have
been researched since 1976. The geographic and research scope
of this work should be greatly expanded so as to speed the
discovery and diffusion of adapted agroforestry solutions for
intensified. sustainable agricultura in this environment.

AlDis contribution to IITA has represented approximately 2S ,
of the Institute's operating bUdget.

S&T I S Forestry Sur "Irt Program. managed by the U. S. Pore.t
Service. has funded ~he survey by ICRAF of agroforestry syst•••
around the world. The survey. mainly of published material. vas
nearing completion in early 1986. and has been processed for
computerized storage and retrieval. Systems for this sUb-region
are included in the survey.

4.4 preliainary reco..endations

This sUb-region presents environmental homogeneity. but large
differences in the state of development. Almost all nations in



the sUb-~egion have a strong co..odity expo~t orientation. with
Ivory Coast and Nigeria presenting SUbstantial energy and
industrial sectors in addition.

In addition. an appropriately scaled effort to preserve plant
genetic resources and biological diversity may be considered:

* Support for the creation of herbaria in the various
countries of the region. for useful trees.

The development of intensified. sustainable food cropping
systems is a need in all the countries of the sub-region.
however. only Liberia and Sierra Leone must their food
exclusively in this huaid environment. Other states in the
SUb-region extend into the more favorable sub-humid tropical
uplands.

*****

* Support for field research and surveys aimed at better
defining potential biological preserves.

Fairly high priority should be accorded by the nations and
donors to better management and. where appropriate.
preservation of remaining forests. particularly in Sierra Leon
and the Ivory Coast.

Guinea Bissau's coastal estuaries. islands and mangroves .hould
be the object of a master management planning exercise.
integral to or as a follow-on to the pre.ent national
conservation strategy planning work.

Activities at IITA that seem worthy of consideration for AID
support are:

* Survey and dynamic description of traditional
agroforestry systems and species.

Field research grants could be awarded for interdisciplinary
teams. Coordination with IITA and ICRAF would be imperative.

* Support for additional basic and applied research on
mixed tree and food cropping systems. for all major ~oils of
the sub-region. through IITA and national agricultural research
institutes. .

'.
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5.1 Desc~iption

This sUb-~egion is dominated by Zai~e(2.343.941 sq km). Othe~
states a~e Came~oon. an important AID ~ecipient(cur~ent program
$113 million total obligations). Congo. Gabon and Equatorial
Guinea. The Ccngo River drains most of these lowlands.

In cont~ast to the equatorial tropics of South Ame~ica or Asia.
the SUb-region is drier. Rainfall in excess of 3000 am occu~s
only on the coast of Cameroon(3948 mm/yr at Douala). Only a
small part of the Zaire basin receives more than 2000 .. per
year. Rain in excess of 100 mm per month is seldom the case.
Dry periods of several days can occur. even during the rainiest
months. There are two rainfall peaks. typical of equatorial
latitudes. Temperatures average 25 degrees C and show little
seasonal variation.

Vegetation and soils

A mixed. moist semi-evergreen forests is the most extensive
type in this SUb-region. being found on well drained soils
except for the wettest and driest extremeties(Whi~e. 1983). It
is floristically rich. Along major rivers and their deltas
swamp forests flourish. witb trees attaining beigbtbs of 45 m.

This SUb-region contains Africa'S greatest reserve of foreats.
Its 140 million becta~es of closed forest equal 60\ of Africa's
total closed forest resource. Almost one half of Zaire ia
covered by closed forest. representing the largest surfaee of
contiguous. closed forest in Africa. and the third largest in
the world(after Brazil and Indonesia)(GuPPY. 1984). 76\ of
Gabon is still forested.



Ivt

.PA

Soils

5.814872Totals

Forests Protected
open closed

(million hectares)

Zaire 72 106 5.7

Congo 0 22 0.1

Equatorial 0 1.3 ?Guinea

Gabon 20 ?

Table 5.1 Forests in the humid equatorial lowlands
(Source: WRI. 1986. Table 6.1)

This subregion shows a very high rate of endemism (80~ for
plants. 36~ for birds and 45\ for ungulates and diurnal
primates). Unlike the rest of the African continent. this
sUbregion is not facing immediate pressure on its biolgical
systems.

The most extensive soils are Oxisols(termed ferralitic soils by
French soils scientists). These are well drained. deeply
weathered reddish soils. some with large amounts of iron and
aluminum oxides. Their intensive cUltiv~tion fot food or casb
crops requires constant use of costly iDput~ ot 1i.e.
multi-element fertilizers and pesticides. each with its own
problems. especially when improperly used(Okigbo. 1982).

LanduBe

The sUb-region's forest resources are not being exploited a.
rapidly as elsewhere in Africa. The pace of aefor••tatioD 1.
slower than on the West Africa coast.An e.timated 220.000 b.
are of forests are lost per year in the sUb-reg5,on. co.pared to
290.000 ha per year in the Ivory coast alone.
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In 1983 Zai~e's wood expo~ts we~e wo~th $18 million. By
compa~ison the IVo~y Coast alone expo~ted $334 million in wood.

Ag~icultu~e is la~gely in the form of shifting. sUbsistence
level cUltivation of cassava. yams. maize and rice. Seven
million hectares a~e cUltivated in Zaire(3' of the land). An
additional 2 million hectares are cultivated in Congo.Gabon and
Equatorial Guinea(WRI. 1986. Table 4.1). Landuse in Came~oon's

equatorial lowlands can't be esti_ated since its agg~egated

with the rest of the nation. t

A t~aditional fa~ming method em~loyed in the Congo illustrates
the dive~sity of techniques that used by shifting
ag~icultu~alists whe~e t~aditional systems dominate(97\ land
used thusly)(f~om FAO. 1980). Land p~eparation in one ~egion of
Oxisols involves cutting green matte~. mounding it up.
cove~ing it with layers of earth and firing it. Raised beds
formed thusly are planted in manioc. vegetables. tobacco.
One farme~.( most being women). can work .2 to .5 hectares pe~

year in this way. Afte~ three years the land is fallowed.

This techinique is termed ecobouage in French. T~actors or
animal drawn plows present no advantage or improvement. but
green manuring and small additions of calcium could help. Also.
newly researched techniques of alley cropping may be applicable
to these soils.

Fisheries

Freshwater fisheries are an important harvest in Zaire. FAO
estimated an annual catch in 1983 of 100.000 metric tons.
almost equal to the catch on Lake Chad.

5.2 Natural r ••ourc., and environaental ••nag•••nt

Unlike part' of the Western African coastal lowlands. this
sUb-region is neither 'hort of land nor fuelwood resource,.
Unsustainable rates of land and other resource us., are not in
evidence for the most part. The exception i•• portion of
southern Zaire. east of Kinshasa. where there exists a critical
shortage of firewood(PAO, 1979).

Three major categories of resource management ne.ds •••rg8 from
this overview:

* Development of sustainable agricultural syst••• ,
especially food production systems.



* Development of sustainable forest exploitation systems
and programs.

* Development of the bases for conservation of genetic
ressources and biological diversity.

The problems of rendering subsistence agriculture more
productive in this SUb-region are essentially the same as on
the humid West African coastal lowlands. Low fertility. and
quickly exhausted soils are common to both sub-regions. The
difference lies in less population pressure. In fact. PAO's
study of population supporting capacities in Africa projected
no future problem of excess population relative to food
production capacities, even at low levels of technoloqy(PAO.
1982). Almost every other region in Africa will become
over-populated by 2000. some even at intermediate and high
levels of farming technology.

ThUS, in the SUb-region there is little cause to be concerned
about a decline in the arable land resource due to population
pressures. As long as the land supply permits shifting
cUltivatio~. permanent degradation is a danger only Where
tateritic horizons are exposed. Oxidization and hardening to
rock take place if this happens.

The concern is, rather. how to improve the lot of rural
peoples. A principal means is to render the present shifting
agricultural systems more productive and at the same time
sustainable. whether through agroforestry solutions. improved
varieties of food crops. or correction of deficiencies in soil
micro-nutrients. A much wider research and development agenda
can be sketched out than in situations where solutions to
irretrievable land degradation are urgent.

With regard to forest resources. the developmenat of long-term
management plans for this subregion and its individual nationa'
is needed. Past development assistance has often centered on
improved techniques for forest exploitation with .erioul
adverse consequences as happened in West Africa. Several
countries. particularly Zaire. are preparing to increa.e tbeir
forest harvests. However. there is a lack of inltitutional
capacity to support forest management programs setting tbe
stage for long-term degradation.
More information is needed on the SUb-region's genetic
resources. As pointed out in the Nature Conservancy's Ecology
Porum No. 58 (1986). the most basic tool n.eded to identify and
plan for conservation of genetic and biological diveraity il •
system for gathering. supplying and retaining infor.ation.



Because tbe aoist forests of tbis subregion hold the nearly
half of the continent's plant and animal species. systematic
data collection and evaluation is needed to plan for long-term
management. P~iority areas are the forests of southern
Cameroon. Gabon. Equatorial Guinea. Congo. the Angolan enclave
of Cabinda and the Mayome Forests of Zaire.

A related management problem affecting biological and genetic
diversity in this subregion is illegal harvest pressures on the
wildlife resources. In Zaire and The Congo. 50-60' of the
animal protein intake is from bushmeat (Prescott-Allen 1982).
However. this "traditional n form of harvest is not of major
concern. Illegal hunting to satisfy export markets is the
greatest danger. Most countries in this subregion lack the
institutional capability to deal with this growing proble••
Although this subregion has extensive wetlands and swamp
forests. they have not been identified as being a management
priority.

5.3 Develop.ent assistance activities in the .ub-revioD

USAID

AID's program is very limited in this sub-region. A fisheries
project is Deing planned for the Shaba region of Zaire.There
were no programs in Gabon or Equatorial Guinea.

Other nations and entities

UNDP was supporting fisheries surveys or development in Zaire
and Congo.

CIDA will lead a mUlti-donor forestry sector review in zaire in
1986.

Apparent constraints to assistance

Zaire. the largest nation state in tbe sUb-revion. has in
recent years allowed its agricultural development aervic•• to
decline. In rural areas. agricultural develop••nt is b.inv
carried out not tbrough the government .iniatri.s but tbrouvh
fore1vn orvan1zations. mostly PVO·s.

Linguistic barriers between the Englisb-Ipeakinv .tatea on the
West African coast. and thil French-sp.aking sUb-revion .r.
un-doubtedly alowing tbe networking of agricultural r ••••rcb.
especially at IITA.
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6.0 Madgascar and Indian Ocean Islands
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6.1 Description

This sUb-region of island states is comprised of Madagascar.
the Co:oro Islands. the Seychelles. and Mauritius. It is
distinctive for its insular character. On islands economic
development. as well as environmental management present unique
problems. Islands. especially smaller ones. are much more
fragile in all senses than continents. .

A further criterion is Madagasacarls unique flora. described
below. which evolved differently from flora on the African
continent. The very serious state of environmental degradation
that has been reached on Madagascar confers special status to
this largest island in the sUb-region.

Although Madagascarls human population is not especially high
(approximately 9.000.000 people in an area of 58.700.000 ha. 
about 50\ as large again as California.). the country is poor
and its development is being undercut by environ-ental
degradation.

Climat.

Unlike the other sUb-regions. a climatic homog.neity does not
pertain. Numerous climates are occur on Madagascar as a r.sult
of el.vation differenc.s and the rain-shadowing effect Of the
north-south mountain rang. of granitic and volcanic rock. Th.
climates range from very humid coastal rainforests on the
narrow northeast coast, to relatively cool. sUb-huaid uplands
to s.mi-arid and arid lowlands on the southwe.tern tip, which
includes a small area of d•••rt. Rainfall vari.s accordingly,

......



from over 3000 mm per year to less than 40~_m~ per year.
Cooler temperatures at higher elevations limit cultivation.

The four volcanic islands of the Comoro archipelago. between
Madgascar and Africa are humid. with rainfall averaging between
1500 and 3000 mm. Little natural vegetation survives.

The Seychelles archipelago consists of over 70 islands
scattered over 390.000 square kilometers on a southwesterly
axis 1000 kilometers long. There are granitic. corailline and
sand-cay islands in the group. Species but not formations of
natural vegetation survive.

Plants and animals

Madagascar has been ranked by the World Wildlife Fund as the
single highest conservation priority area in the world. The
flora of east and west Madagascar are so distinct that it has
been divided into two centers of endemism. Madagascar's
spectacular fauna and flora is unrelated to that of the African
continent. and possesses what are probably the highest levels
of species endemism of any country.

93~ of Madagascar's 28 lemur species. approximately 80~ of its
flowering plants. 95% of its reptiles and 99~ of its amphibi~4S

are endemic. and this eneemism extends to the generic and e",en
familial level in many cases.

White notes in the UNESCO study of Africa's vegetation that:

"Malagasay lowland rain forest is very rich in species. and
varies greatly from place to palce. One hundred individual
plants growing side by side may belong to more than 50 species.-

Indigenous palms. ferns and orchids are especially abundant and
diverse. The moist montane forest occuring at 800 to 1300
meters is equally rich.

Owing to its unusual climate. Madagascar also has a wide
diversity of ecosystems. ranging from the bizarre spiny deserts
in the south to dry deciduous forests in the west to .oi.t
tropical rain forests on the ea~tern ascarpment. each with its
own fauna and flora and each facing a wide variety of threats
(WWF-US 1986).

The drier West Malaqasay flora is less rich but nevertheless
unique: 80~ of the .pecies and 20 \ of the genera ar.
endemic. Dry deciduous forest is typical of this ,ide of the
island. however over 80\ has been converted to .econdary
grassland or wooded grassland. which is burnt over every year.



Comoros also has a unique assemblage of wildlife. including the
only populations of wild lemurs outside Madagascar. Much of .
its flora is still unsurveyed for species endangerment (Synge
1986). Mauritius also supports many endemic plant (75' of its
total plant taxa) and animal species including nine species of
threatened birds.

Fisheries and Other Coastal Resources Values

Marine and coastal resources are key elements to the
productivity of the Indian Ocean island nations of Madagascar.
Comoros. Mauritius and Seychelles. Per capita fish consumption
within the island nations is three to ten times that of
neighboring East African mainland countries (UNEP 1982a).

Several of these island nations are heavily dependent on
coastal zone tourism for foreign exchange earnings. It is the
mainstay of the domestic economy of the Seychelles and the
second greatest foreign exchange earner for Mauritius.

In addition. coastal resources are important to other aspects
of the inhabitants' livelihood. Mangrove forests provide both
food. building materials and other products. The mangrove
swamps of Madagascar support very profiuable prawn fisheries.
Coastal reefs and beaches. in addition to their fisheries.
provide important sources of building material.

6.2 Natural resource and environmental issu••

Biological resources

There is tremendous concern in the conservation community. both
in Masdagascar and abroad. for the continuing destruction of
the unique flora and fauna of Madagascar. The 1986 Madaqa,car
Conference on Conservation of Natural Resources for Development
focussed international attention on the natural resource issue,
in Madagascar.

Much if not .ost destruction is by apparently habitual and
uncontrolled burning. as well as cutting of for.sts for wood.
Grasslands have replaced most of the forests that once cov.red
the central highlands. or the Central Domain

Human activities have already caused the extinction of 33' of
Madagascar's known pri.ate fauna (WWF-US 1986). Of
Madagascar's total land areas less than 10' r.main in natural
forest and this figure is decr.asing daily. Th••astern rain



forests are the most diverse and harbor the majority of
Madagascar's endangered species. According to WWF. they should
r@ceive highest priority in management efforts.
Western deciduous forests. particularly the Ankarafantsiba
reserve also have high priority.

Because of the great variety of species and ecosystems and the
very limited extent of many forest formations on this
mini-continent. the destruction of a few hundred hectares in
Madagascar can have a much more devastating effect on species
diversity than in most other parts of the world.

Conditions on the other islands are equally precarious. Very
little of Mauritius remains in natural forest. The native
plants and animals of Comoros are increasingly threatened by
destruction of the rainforest habitat (IUCN 1986).

With the exception of the montane forests of Africa. there are
no other areas where the need for combined conservation and
development strategies is more readily apparent.

On the other. smaller islands. vegetation is not unique. and
little remains untouched. Their coral reefs. however.
constitute an important scientific and tourism resource.

The land base
•

soil erosion has reached "epidemic" proportions in Madqascar.
AID reports that as a result of watershed erosion. 3.000
hectares of paddy rice are lost each year'in the main rice
growing region. Lac Alaotra. The loss cancels out the
development of new paddy areas. REDSO/East Africa reports an
estimated annual loss of one million hectares of agriculturally
productive land(Seyler. and others. 1986).

Occasional cyclones accentuate the erosive destruction of
torrential rains in Madqascar. and compel an additional measure
of durability in erosion control works.

There are only 29 million hectares under cUltivation in
Madaqas-car(WRI. 1986. Table 4.1). or 2.9 hectares per perlon
on averaqe. In 14 years. the population will reach 15 million.
Clearly. the island canlt afford to keep losing land at the
rate of 1 million hectares per year. The man:arab1e land ratio
would fall to 1 hectare per person by 2000. at a time when
population growth rates will have attained 2.93 percent
annually(WRI. 1986. Table 2.1).



Degradation of Coastal Resources

Management problems vary among the island nations with the
least pressures on the resource occurring on Mauritius and some
of the worst being on Comoros(UNEP 1982a):

The fisheries industries are generally small scale artesanal
and commercial industries. The only nation where exploitation
may be exceeding production is Mauritius.

Destruction of mangrove forests is a current problem in the
Seychelles and is increasingly a problem in Madagascar and
Mauritius due to building and fuelwood demands out-stripping
production. This could have a major impact on coastal
resources such as prawn production.

Destruction of coral reefs appears to have been controlled in
the sub-region. However, in Comoros large areas of fringing
coral and coral flats have been destroyed and ccastline erosion
is occurring as a result.

Severe soil erosion on Madagascar. Comoros and in some of the
Seychelles may be damaging coastal systems similar to what has
happened in Kenya. However. no documented information was
available linking sediment and coastal resource productivity.

6.3 AID ••siatance

A small mission of two full time professionals administers the
USAID program in Madgascar, with assistance from the REDSO
staff in Nairobi.

A counterpart currency account in the Central Bank. holds
proceeds from the sale of PL 480 food shipments. $37.0 million
had accumulated by 1986, and an additional $10 million per ye.r
could be added. These funds can be used to underwrite the
local costs of many activities, including environmental
rehabilitation projects.

A modest but well considered package of actions is proposed for
the above-mentioned problems(AlD, 1986 Madagascar CDSS).
8ubsumed under the "agricultural production respon.e" portion
of AID's strategy in Madagascar:

* agroforastry training through lCRAF ana IITA

* use of counterpart funds to support local or other donor



projects. e.g. Swiss projects for (1) demonstration and
training in natural forest management. West Madagascar.
and (2) farm agroforestry.

* a REDSO "pre-assessment 11 of the role of energy. forestry
and natural resources in sustaining agriculture.
followed by the testing of a few interventions.

* analyses of potentials for farm forestry/conservation
projects. of the current training and support of
extension staff dealing with forestry and soils.

* workshop to discuss forestry/natural resource research
issues.

AID/M may finance a survey of soil erosion and vegetation that
would be added on to a natural resources inventory. proposed
for Madgascar by the World Bank. in its llAgricultural
Institutions II" project.

As a follow-up to a recent conference on conservation in
Madagascar. AID/Madagascar is working with the WWF to support
biological inventory and mapping activities. socio-economic
research. and the development of conservation/development
strategies for two reserves in the southern portion of the
country.

6.4 Other donors

International conservation activities have been primarily
through IUCN. WWF-International and WWF-US. Their efforts have
covered a broad spectrum ranging from park protection and
biological inventories to training of conservative
professionals and conservation education. A major program
emphasis is to work within the context of an integrated
regional conservation and development strategy. particularly in
the southern portion of Madagascar.

IUCN helped launch the national conservation strategy exerci.e
in Madagascar. which led to the 1986 conference on
conservatiion.

6.5 Preliminary agenda

The reported gravity of soil erosion in Mad~gascar.and the
associated habitual burning. seem to call for more vigorous



actions and initiatlves. Howeve[. the s..11 size of the AtD
mission in Madagascar -- and in all likelihood of other
bilateral missions -- presents a management constraint.

The answer could lie in a mUlti-donor program to attack the
various facets of the soil erosion problem and its
response.

Suitably scaled scientific and tech nical actions related to
coastal environments(mangroves. reefs). and unique flora and
fauna can be supported also. through various vehicles:

In reviewing on-going activities. there appears to be a lack of
activity in multiple-use management. Improved managoment of
natural forests for multiple use objectives (including
biological diversity) could help offset increasing pressures on
parks and reserves. It is unlikely that further major
expansions of protected areas will occur beyond the 1.5\ of
Madagascar already included. Possibilities including natural
forest management in the context of watershed protection must
be explored.

World Wildlife fund staff in Madagascar have identified the
need for training to insure local capabilitiesd to support
biological resource management. as well as for the compilation
of a data bank. AID will be making a small contribution in this
respect.

There appears to be interest within the government of Mauritus
to develop a coastal management program. As the resource
pressures appear to be less pressing than in other areas of the
subregion. there is an opportunity to work towards more
comprehensive management approaches to get ahead of the
problem. Comoros sUffers from the most severe coastal resource
pressures in the sUbregion. and the possibility for asaistance
cepld be epxlored.

Assistance in the aanagement of mangrove foreats. including
technological transfer of management schemes from Latin Aaerica
and Asia. would be useful in both Madaga.car and Mauritiu••

Basic coastal resource inventories to fora the basi. of
comprehensive management plans are needed. The degree that
baseline information has been·developed .hould be a.s•••ed with
the possible use of the environmental profile proce•• to
synthesize existing information and identify needs.
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Internation.l ..sistance to Afric. in ••tural a..ource. and
Environmental matters

Inventory of AID and othar donol:' projact. by country
(July. 1986)

A. Intl:'Oduction

Recent (since 1980). on-I~in& and plann.d proj.cts a1'8
surveyed. MUltI-lateral and bil.taral .ssistanca was
r.viewed. S•• Annex B for .ddition.l tr.atm.nt of multil.tar.l
a••ist.nc••

The inv.~tory i. pr••ented country by country. in alphabetic.l
ord.r.

Proj.cts .imad diractly at renawable n.tur.l r ••ource. and
th.il:' u•• and manasement al:'. included. aalatad .sricultur.l
davelopment and r••••rch proj.ct. .r. includ.d Wher. th.re i.
an explicit focus on natural ra.ourca. (lIoil•• vatal:' •
• sroforestry. ranse).

Th. inventory is b•••d on a numbel:' of document•• referenced
belovo Coverase i. sood f~r on-soins AID proj.ct., fore. try
project.. by all donora (l.cki", financial data in .ome c••••) •
.... UIDP projects (which ancomp••• mo.t FAO world. Cov.r.sa is
thin or lackins for plannad action. or prosramme. for bil.tal:'.l
donol:'•••nd fair for int.mation.l donors. RGO (PVO)
activiti •• are da.cribad only for the Sahelian countri••• and
cov.r.s. i. poor. •

Cont.nts of • recantly r.l••••d. detail.d compil.tion of
en.ray. fore.try. and natural resource. proj.ct. in the Afric.
R.sion. 8Upport.d by AID have been partially incorporated a. of
the cUl:'rant varsion of thi. Annax.
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Still to be systematically reviewed and included are the
contents related to natural resources and the environment in
the following documents or agencies:

AID Annual Budget SUbmissions
AID Country Dev9lopment strategy statements
WFP projects (many are covered)
World Bank projects
ICRAP' ,ILCA, ICRISAr and lIrA work (partially covered)
PAO fisheries projects (in UHDP projects list)
IUCR projects (some mention)
Other OBCD donors' projects

Bo doeumentation, Whatsover has been obtaine4 on World Pood
Programme work in soil and watershed conservation,
notwithstanding requests to the WFP offices in Rome to .end
documentation.

There is no organized and indexed source of WPP document. in
AID.

Source Documentation

UBIP. 1985. De.ertification control in Africa; actions and
directory of in.titutiona Wairobi, unit~d Bations
Environment Programme, Desertification Control Prosramme
Activity Centre. 126 p.

Reports on surveys during 1982/83 of anti-desertification work,
successes and failures, pilot projects, and available
information and experience on desertification control
technology. Includes (in Vol. 2) a directory of institutions
and their missions, staff and projects. Quite useful.

PAO. 1986. Tropical forestry action pl4&ll. Rome, Poed and
Agricultural Organization of the United .ations. 211 ps.

A compendium of multilateral and bilateral grant and loan
as.istance to the forestry sector in davelopins countrie.,
compiled during 1985. SUmmary listing of action. by donor in
each country, without indication of duration, project n.. or
amunt of funding.

AID. 1986. Listing of AID projects in Sub-Saharan Africa.
Center for DevelOPment Information and Bvaluation.
Development Information Division. (computer print-out)
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Arawak Consultin& Corp. 1.986. Bner&1, fore.try md natural
resourc.. ecUriU.. in the Africa reaiOl1. Washin&ton D.C.,
Bureau for Africa, AID. '

tJIlDP. 1.986. Li8Un& of UBDP projects in Sub-Saharan ,Africa.
Wev York, Documentation and Statistics Office, Bureau
for Pro&r8Dlll8 Policy and Evaluation, UlJDP. (cOmputer
print-out)

Active UHDP projects in the follovin& cate&ories (used by URDP)
were reviewed: natural resources (water and minerals)
a&riculture, forestry and fisheries science and technolo&y.

B. Project. Inventory

Benin

Benin (formerly Dahomey) shares the West African coa.t with
more humid nations, but is located in a lov rainfall zone,
coined the "Dahomey &ap". Therefor it is entirely within the
sub-humid tropical uplands sub-re&ion. It's border vith Upper
Volta i8 allo at the transiti~n to the semi-arid zone.

The northern zone suffers the pressures on &razin& resources as
well as brush fire dan&ers from mi&ratin& pastoral Iroups
seekin& ran&e durinl droulht years.

Anti-desertification control efforts in the north of the
country have been discontinuous and lackin& in lonl term
commitment from donor countries.

In 1986 USAID wa~ supportinl:

* development of safe vater supplies in the north,
includin& work in .anitation and hniene education ($'.7
million)

UBDP vas 8upportin&:

* alricultural 80ils .urveys (alro-pedololia) ($1.3
million).

* preparation of a master plan for vater re.ource.
($158,000).

* national parks development ($488,000).

* arte.enal fi.herie. ($586,000).

3



* multiple purpose forest plantations <'825 ,000).

* watershed man_cement and brush fire prevention in
north Benin <'244,000).



Botswana's system of rainfall, crop production and nutrition
monitorins at 500 centers around the country averted
malnutrition or starvation durins the 1984/85 drousht.

5

Great investment. of effort and money have been dir.ct.d .t
modernizins and commercializins traditional live.tock raisinl
in Botswana. UIJBP reported that, in 1982, •••"the development
of a market oriented livestock economy has placed a hiSh value
on cattle and has encourased water prospectins and bor.hol.
drillins to enable cattle ranchinl to push further west into
tbe Jealahari sandveld. consequently, there has been exten.iv••
in places .ev.re, desradation of ranseland due to overstockin&.
oversrazinl tramplins. and uncontroll.d fires, characteriz.d by
accelerated wind, -sheet and lully erosion. The quality and
quantity of forase available to stock have been reduc.d due to
encroachment by annuals and unpalatable p.rennial speci.s."
(U'RP, 1985)

The World Bank wa. planninl an .xtension of the ....'ond
live.tock development proj.ct.. , which had already received '7.3
million of support, and in which UN&P reported that "little
prolre.s had been achi.ved in r ••pect to the control feature.
of the project.. , namely to protect ranseland. by controllin&
ov.rstockin& and over&razins •

Projects:

Human and livestock populations have Irown rapidly despite the
droulbt. Cultivation is encroachinl onto better Irazins ar••••
and herdins is threatenin& a ricb wildlife population. for
which several parks have been set up.

Botswana is almost entirely within the arid and semi-arid
tropics sub-resion , and the southernmost portion comprisins tbe
Kalabsri desert extend into the climatic subtropics. Only 5...
of Botswana is cultivable, and traditional as well as
commercial cattle raisinl is the dominant activity. Rainf.ll
has been below normal durins 1975-85.

Bot.-na

This situation pr.vailed throushout eastem Botswana, d.spit.
lov.rnment .ffort. to arrest ranse delradation. In fact .oma
efforts have apparently aSlravated rather than ameliorat.d the
.ituation. lI.anwhile, commercial liv.stock development
projects are b.inl pur.ued in the Xalahari D.s.rt in parall.l
with efforts to con.erv. and manase its wildlif., and map
ranse .nd vater r.source••

..



USAXD wall aupporUn& in 1986:

* a '11.8 million 8-year rural sector ,rant. runninl to
1988, and financinl tile development of landuse plannin&
capacitio. rural a&roforestry and forestation. horticulture.
and wildlife utilization and manasement .. a source of incam..
Six Peace Corps volunteers are involved.

* development of rural renewable ener&1 ('3.3 million)
UlTDP vas financiq:

* soil mappinl assistance ($1.1 million)

* assistance to the wildlife trainins centre ('.90.000)

* ranle manasement ('630.000)

* pasture and fodder crop .eed production ('.0.000)

* ranle restoration and fodder development ('200.000)

The U.X.'s ODA will lead a 1IUlti-donor revi.., of the for••try
.ector •• • follow on to the FAO Tropical Pore.t. Action
Prolr...e.

IUCR supported research on Kalahari wildlife in 1986, and the
. preparation of a Rational Con.ervation StratelY.

6
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Burkina r.so

"Burkina Faso is encount.rins s.rious problems of
d.s.rtification ensendered by bush fires in the .ou~, cl.arins
for cultivation and cuttins trees for fuelveod in the Koasi
Plateau, and oversrazins in the nor~." (UIJBP, 1985)

In 1986, AID was supportinS only on. project r.lated to natural
r.sources: a community forestation effort in the southwest
(Project 686-0934) executed throuSh APRICAllB, with
collaboration from the Peace Corps. AID fundins i. $1.0 million.

In late 1985, the sovernment was verkins with OILSS and URSO in
the preparation of a national stratesy to combat
d.sertification.

The sovernment besan • villase forestation prosram in 1979.

Actions to date to comb.t desertification includ.:

$14.5 million World Bank project to .tr.nsthen the
for.stry ••rvice, plant 1,600 ha and manase 1000 ha of
natural for.st, and pl.nt 325 ha of community woodlot••

BUm.rous vill.se woodlot proj.cts support.d by v.rious
donors - Sweden, Switzerland, and the ••th.rlands 
tot.llins $5.75 million.

URSO funded affor.station .nd rel.ted r ••••rch in the
Sampone ar•• (formerly Proj.ct 601)

USAID support ($5.9 million) for the Dind.ral.o ror••try
School, durins 1982-85.

URDP .upport to atrensthen th. hydrolosic.l and
.srom.teorolosical services ($2.1 million) (until 1988)

other UlDP project. of not. include (from 1986 UlDP .ourc••):

* well drillins ($613,000)

* "d.velopment" of forest and wildlife r ••ourc•• ('1.3
million; pr.ceded by $500,000 inventory of wildlife
re.ources)

* villase forest.tion in Bulkiemde and Sansuie province.
($861,000)

* cre.tion of • national .oil. institute ($1.6 ~llion)

BcoloSic.l and .ocio-economic r ••••rch n••r th. OUr.l~,
.upported by rrance throush DCRST.
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Burundi

Burundi i8 located in the tropical hishlands llUb-resion.

In 1986 USAID vas supportins:

* a project to preserve the Bururi Forest (la.t of two
remainins hiSh altitude forest. in Burundi) by e.tabli.hinc
fuelwood plantations around its eireumferanee in coneert with
plantations sponsored by other donors, and by developins new
sources of firewood and construction timber for eommuniti.. in
the environs. (Ro. 693-0105, $1.1 million durins 1982-86)

* peat utilization project to provide an alternative to
wood fuel. (Ro. 695-0103, '9.0 million, 1982-87).

tNDP supported:

* .trensthenins of toposraphic mappins and eartosraphy
('1.0 million) and hydrometeorolosy ('712,000) in the In.titut
Geosraphique.

* forestry trainins <'1.7 million).

* aupport to the Faeulte des Seienc•• Appliquee. <'3.9
million) •

other donors:
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Cameroon

Desertification affects the narrow, northern wedge of
Cameroon, which extends north to of Lake Chad, where liv.stock
raising dominates. UlTSO helped Cameroon develop a st-ratesy to
comabat desertification in 1979, which consisted to date of
research on dryland ecosystem functioning, and impacts of
environmental desradation •

In the sub-humid belt, and the humid coast, Cameroon is
experiencins soil erosion, deforestation, and urban expansion
problems.

USAID activities

AID vas supporting the follovins actions in 1986 related to
natural resources and the environment:

* asriculture amons small farmers ($600,000)

An exploratory visit by IIBD scientists on behalf of AID to
examine the possibility of undertaking a Phase II environmental
profile in Cameroon vas not fruitful.

AID has not joined the multi-donor sroup workins on a forestry
action prosramme for Cameroon. (see below)

Combattinl de.ertification

Various actions were undertaken in the early 1980's to combat
desertification:

* Shelterbelt plantings, with World Bank assistance, in
Diamare and Mayo Danay districts, unti! 1987 (orisinally
belun in 1956).

* UlEP and UlDP supported plannins for intelrated
development of the .emi-arid northern zone.

* In 1986, URDP va. supportinl a $1.9 million project
titled

.. lIea.ure. de lutte contre la deseretification dan. le
nord Cameroon" (til 1987), and agrometeorololical and
hydrololical work in northem Cameroon.

Tropical fore.t. Action Prolr....
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In Cameroon, UBDP is the lead agency for the 1IIUlti-donor
forestry sector review Which follows on the FAO Tropical
Forests Action Progr8llllle. The review should be complete in
late 1986 or early 1987.

CIDA's contribution to the review is beins carried out by the
International Institute for Environment and Development. A
year-long dialogue on forestry policy is being stimulated among
governmental, non-governmental and private sector
representatives.

Elsewhere URDP was 8Upportin~:

* development of a soils service in ORARBST ($872,000).

* .trengthening of the Vational Soil Center ($1.2
million).

10
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Cape Vard.

Cape Verde's desertification problems are differant &mOnS th.
10 major islands, but degradaUon of vegetation and erosion are
common to all tbe islands, relieved only by the low rata of
fuelwood consumption, relative to el.awhere in Africa.

It is estimated that existing and proposed reafforestation
projects will be able to .atisfy the countries fuelvood ne.d.
by the year 2000.

In 1986, there were no USAID projects dealing witb natural
resources or the environment.

Durins 1978-1984, USAID supported watersbed treatment of four
watersbeds on Sao Tiago Island. (i.e. infiltration ditch•• ,
sully pluss, and check dams) and similar work supportad by UIISO.

otber donors and USAID bava supported:

* Soil conservation and otber watershed treatment
measures on the islands of Santo Antao (Retherland. supported)
and reafore.tation on the island of lIaio.

* Several small scale water and wind enargy development
projects, supportad by USAID, Denmark, and tbe .atherland••

In 1986, mTDP was .upportins a $0.9 million projact to control
desertification in tbe San Joao Baptista valley, and was
contributins $200,000 to strangthen agrom9teorolosical and
hydrolosical .ervice••

11
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Central African Republic

The CAR lies almost sntirelY' within the SUb-humid tropical
uplands sub-re&ion.

USAID was supportin& the following in 1986:

* operational activities of tbe Mini.try of Pi.berie.'
national inland fisheries pl'Q&ram, as part of tbe $1.0 Ddllion
Rural Development Project.

URDP vas supportin&:

* &roundwater surveY's ($453,000).

* wildlife mana&ement ($1.2 Dd1lion)

* a&riculture extension ($2.4 Ddllion)

* development of 80ils surveY' and 80il. con.erv~tion

service ($672,000).

* or&anization and development of a&rocltmatolo&ical and
bY'drolosical services in the Keteorolosical Bureau
($620,000).
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Chad

UIRP st.at.es t.hat. "wind erosion, sand encroachment and shiftin,
.and dunes, deterioration of both ,razing and crop lands,
exacerbated by a seneral concentration of livestock in t.he
.outh due t.o much reduced grazing in t.be northem part,
generally typify the desertification problem in Chad." (URBP,
1986, p.~8).

Chad stands out for early work in agroforestry with Acacia
albida and wild Acacia .ene,al (gum arabic), assisted by
CARE and the Peace Corps. 'lbe civil wardisrupted this work.

usnD has a small mission in Chad, but no projects specific to
natural resources and the environment.

In 1986 UllDP was supportins:

two forest species nurseries ($800,000),

wells for human and animal consumption,

a $5.7 ~llion technical assistance preparatory effort
for rural water development.

$1.9 ~llion project to strengthen the hydrolo,ical and
agrometeorolo,ical services.

13



Comoro.

The four islands in thi~ archipelaso lie between the north
coast of Badagascar and the Hozambique coast. They are part of
the Indian Ocean Islands sub-region.

There ·are no USAID activities in Comoros. %he US Imba.sy
manages a small ($10.000) self help development fund (as in
every other African embassy).

CARE was carryins out a five year rural assistance project that
includes soil conservation. agroforestry. and reforestation.
with partial funding hutchins grant) fr~ USAID.

UNDP was supporting:

* water surveys and development ($1.8 million).
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COftIo

C011&O is entirel7 within the humid equa~orial lowlands
Nb-resion .

USAIJ) .eUvi~iu in a,ric:ultural deYelopmen~ NPPOrt various
produetion input.s for _llhoI4ers. but. not natural re~..
man.,8IIl8I'1~ per •••

UllDP was aupportin&:

* "rural fiah culture <$668.000)

lS



Djibouti

Tin,. Djibouti lies enUrel,. within the arid and sead-arid
tropieal. Wb-reci01l. on the Gulf of Aden.

USAIJ) ia aupportin& the devel.opment of -.rill. fisheri.a. DOW in
i t.s aecond phase (Fiaheries Development. Phase II. $3.0
million). and the development of eneru- ecmservaUon and DeW

eGet'&1' aourees. web as solar enet'&J' (Infrastructure aDd
In-re,. Initiatives. $••0 million).
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athiopia

All of Bthiopia i. affect.e4 by d..ertification or 1_4
de,ra4at.ion, in both eases due to oversrazinl, c:ut.t.in& aDd lan4
clearinl pressure., and over-c:ulUvat.ion. In 1982 UIISO ....
helpin& t.o prepare a naUcmal plan to coabat. d..ert.1fieation.

Ethiopia .pans bwo sub-rqions: n.) the ari4 aDcl • .m.-arid
tropics sub-resion, whieb .ntirely aurrounct. (2) t.ba t,n.pical
hi,hland. sub-resion

.ecent or current actions t.o coabat d..ertificat.ion include:

Puelw004 plantilll. supported by the African oevelopaent
Bank an4 the WOr14 Bank (both loalUl), OIDP, DeDaark, Finland,
Aust.ralia, and the Federal .&pUblic of QetWallJ, ....U a.
~. IIGO' ••

Vater.heel t.rea~t. supported by the World 1'004
Prosr... of eCCUDllative total of _,000 baa by 198_.

Various cat.c'-ent trea~t project. b1 WOrld Bank
(Siri... pilot cat.d8eDt), .et.berland. (Colina -~t
cateMent.).

OIDP al.o wa. support.iDe:

.at.ional lan4 u.e plannblS, executed b1 FAD ('0\.1
aillion), aIld eartolraphic trainilll (*0.9 1I111icm).

*2.' Billion a••i.tallce to Pba•• II So11 and vater
ConaerYatlon ProS~.

*1.2 aillion to .trel\lthen the .ational 1011 Service.
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e:-bia

Gambia'. rainfall of around 800 1IIIl placas it. in the .outhern
more humid. -rains of the ~<Illo-sudani&Dzone. Brush n.res
.et. 'by Domadic past.oralists are the prineipl. eause of land.
d.eeradaUon in this t.iny cOUD~rT that. borders the lOtlU' e:-bia
River. A different. kine! of d.eeredat.ion bas resulted froll the
redueed flow of the Ga1abia River durin& the droueht.. Iu
est.uarr has becc:.e so .aline and. freshwat.er iDpuu ao recSueec!
that maD&roves are dJi.n& as a resu1.t.. Swamp ric. eult.ivat.iOft
bas .also been adversely affect.ed.

USAID

USAID :-ecenUy complet.ed an environmental ..sessment of the
impact. of dams aDd other forms of river basin development. in
the Gambia River ..sin. '!'he assessment. recOllll8Dc!ed a,ab,.t. a
.alt barrier dam as ..11 a. e laree hJdropower d._ upsu--.
AID has also sponsored ranee KoloS,. and 1UDae-.nt renarch,
undertaken by the U. of Colorado (1979-86, $9.0 nlli.).

Durina 1978 t.o 1987. USAID is npport1D& inatitut.ion-tluildiD&
and planninc for .oil and water conservation t.hrouSh a contract
with t.he U.S. Soil Conservation Service. Activitie. 1Dclu4e
manaeement. support ta the llinistr,. of qricult.ure and .atural
a••ource.. (Project Bo. 635-0202, $2.7 million).

Four P.ace Corps volunteers in aero-forest.ry were po.ted in
Gambia in 1985.

In 1982, UllSO and other donor. were IJUpportinc fire prevention
work. In 1986, donor support bad shifted to supportlnc
improYe4 wo04 .tove development and dis• .m.nation.

The ftC was •••i.ti", in the preparaticm of a ...ter forutr,.
plan.

In 1986 ';;~P was 8UppOrt.inc aumerou~ actiyit.ies relat.ed t.o
4e.ert.itic.~ion ~d 4e,radat.ion:

* construction of _11 4__4 prot.ecticm of
asricultura1 lan4. from ••It. water intrusion ('.70,000).

* ranceland aar.alGlel\t anel prot.ectlcm of laa4 arout\d
live.t.ock waterina point.s ('.00,000); 4evelopMftt of waterb"
point. for livest.ock ('850,000).

* .t.ren,than1nl the alro-aat.aorololical ..4 hfHolollcal
.ervic•• of t.he Dept.. of "ater .e.ourc•• ('5.6,000).
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Ghana'. t.errit.orJ' spans the buai4 cout.al lowlands and the
8Ub-buai4 t.ropical uplands.

In 1986 US&I1I was not. support.iD& projects cODcenaecl with
nat.ural resaurces and the _"itOnmeD~.

IBIlD led a BIlt.i-40D0r redav of the forut.rJ' .actor in earl~

1986.

11



Qdnea·. northern balf. approximately. li.. within the
sub-bumid tropical uplands sub-resion. while the coast u
within the West Africm humid coastal lowlands. Drou&ht
touched northernmost portion. and hereSen frail the sahel
mlrateel to Quinea cSuriq the 4roulht. putt1D& prusure ill
lrarin& resources and allravatin& the probl_ of brush fires.
'these pressures. plus deforestation ill the Fouta Djallon ....if
threaten the c:atclBent areas of the Senesal, Gambia aDd _!.&er
rinrs. all which have their orilins in Qd.nea.

UBSO helped Quinea in 1981 to draft. _tional plan to cOlllbat
en.viot"Dllellul delradat.ion, which included ..tenhe4 aaraq..-nt
forestation, bush-fire control, and "aenaibilisation" of loea1.
people to issues of enviormnent.al desracSatiOll.

France will lead a Dllti-donor review of the forestry sector ill
1986. as a follow on the the PAa "lropical Porests Act.ion
ProlrllllllDe. .

Also. UBDP aa4 World Bank were support.ina in 1982 the
development of a master plan for ..ter resoure.. de".lOf~t..

In 1986, UlmP was supportilll or bad recent.ly campleteeS:

* as.ist.ance to the national bydrolosical servic. and
for wat..rshed llanqelllellt. in the uplands ($2.0 1I1l1ion).

* ..ter resourc.. plannilll ('2.0 1I1lli.).

* forest.ry trainilll and demonst.ration cent.r('1.2
aillicm).

* refore.tation. protect.lon _41 manes__t. of the
Xoltoulo river ba.ia ('1.2), _41 tbePetore, Xoube an4 tten.
b.sins ('3.4 .1111on).

* st.renat.henia& of the nat.lonal meteorolo&ical serYlc.,
Ph••• II ('1.6 million).
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'fbi. former PorlQ&U". colOll7 lies at. the drier exu-- of the
!maid coastal lowlands. Inland it. fall. wit.hiD the ~buai4

tropical uplands sub-resion•

1JSAD) was supportiD& a ".5 ailliOD rice 4evelopamt proj~t.
n.ar1D& completion. but no acUriU.. c:onceme4 with natural
resources or the enviLO. IDt.

* int.qrat.e4 development. of the B!jaso. ialan4tl
($400.000).

* rural water worn ($1.8 1I1.llioa).

A btl..l eoaservatiOll SU'at.eu was ill preparaUOIl. with IVCII

lIUPPOrt.. in 1986.
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IYOry cout

AID·s Wut. Mclean REDSO office i. loeate4 in the IVOE7 eoa.t.
but. current17 there is DO AD) pro&na in this "aiMl. incaae"
couab:'y.

UBDP was supportin& the followiD& acUriU.. ret.teeS to aatural
resourc.. aDd the eDrironment:

* fisheries 4evelopment. ($1. 3 aillicm)

* rural fish culture ($866.000)

* streD&thefti.n& of tile climatolocical and
acrometeorolosieal offices ($510.000).

ne IBBD will 1..4 • aalU-401lOr' revi.. of the foresU7 sector
in 198' .. a follow OIl to tile I'AO 'rropical Poruta kUoa
ProIr.-·

A hticmal C...ervatioa St.rateu was in preparatiOll. with
aupport fE"Oll thea IUCII.
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Yarieus projects have _ .....l'Wal siaee the "1'1, 1910' s
aiaecl at easilll the presaures OIl tho raaa. resoure..:

UDP ua4 ICUP beacSquarters ill bDJa have nrved to focus
attentlon OIl ..."iroMleDtal and ..roforestry is......

c.parect t.o other droucht afflicteel aaUcms, cOIlSiderable
&overnmental aDd 1lOIl-&o~tal efforts are beiD& expccled to
cOlllbat dearacSatlou mel d..ertificatiOll. Ybere are 95 '
DOIl-&oYerDll8lltal oqamizaticms in KeD,.., with a coor4iDatiD&
orsanizat1on, xaGO. aaltUat.eral aDd bilat.eral. projects are
so raumerous as to preaeut a major probl_ of coor4lDaUon. %D
December, 1983, USAIJ) surveyed over 400 projects In x-a,..
cODcerne4 with ....tural resourc.. and the _vir.....t.. 0ftlJ' a
fMf are mentioned here.

* IPAL, or Iatecroted Project for Ari4 t.aft4•• 1. a
unsco aR4 nG-Me1ted 1_ tara re."Nh .ffwt \0 .sUbl1.
the ecolosical aft4 relat i 1. f.r a _n
rati.ol aR4 c"'.rYatl" u•• of nas. re re.. threat...
with ••,ro.atlO1l 11l ftort1lera It_ra.

* Cra.lftl 'leek., 1llltlaU, supported '" • UIAID
proj.ct, are ..lftS COfttiaued tt, tbaClOlt. with the ala .,- ..tt..r
_asllll l'anse. c.operatl.. nachllll ls a1•• "lac ........ '"
the S ~~ __t al~tl... ...14 11..101\
••U.f Ore."i••'l- va. al_ a\\ \1as 'M ..U'11"" .f •
• attl. raft&t&lftl approach for 1. ,a.'.ra1i.'. ... \he ......N
trlbe.

,
Expansion of c:ulUvaUOIl int.o -.r&iDal (steep, arid) areas,
exploitation of vood.,. ve&etation for fuel, aD4 un-ma &e4 .tock
wateriq points have c:ombine4 with clrou&ht or erratic rainfall
t.o cause d8&ra4aUon and desertificaUon ill .:.n,-a.

INriq 1982-85 USAID aupporte4 c_traU.zed pl...,"1 aa4 related
.."iorameatal profile. at the di.trict le..l, .. part of the
lovemment'. Initiative to decentralize planalac. fti. 1. a
structural chance con.id... t.o be by to effecti.. resourc.
MRaI-.nt.

nrou,tt the lIleq,. Iaitiati... for Africa resicma1 project,
USAID was aupportl.ftS a ftri.t,. of JIQO act!"iti.., coordiaated
by IBIIOO, auch fu.lwoocl lot pi_tilliS, aaroforestrr. &ad
laprovecl woocl.tove. 4e..lo,_.t aa4 4iff...loa.
-.ac. aD4 l1vestock ---c-t.



* Winroclt Xnt.ernat.ional reeenU,. t.erminated a lcms
inYol~ent. in the nbolto Ileseareh station'. d.velopaent. of
ranee and livut.oc:.1t 1IIaDqeaent .,-st._, ...t. of .airobi

* UllDP bas furnished 1011& t.arm aupport. for devel~t.
of fora,e plants ($880,000 in 85-88).

Porutry

A fore.try .ector re"iew vas beil1& undenu.n b,. a .uti-4oftor,roup lea4 b,. World Bm.k in 1986, as a follow on to the PA.O
'tropical Poreats A.ction ProIruae.

Drylan4 forest.ry va. beins promoted in various va,..:
* reaearch and plant.ll1& t.rial. of 40 specie. of

potential u.e in rehabilitation projects.

* USAID support (ill 1982/13) of refore.tation an4
ero.ion control in ntui district.

other act.lon.:

* drylan4 farmin, re••arch d.velopment. (UllDP,'4.0
1I111ioa t.ot.aU.

UllDP va. support.illl, in addltion:

* ..a,_t plan for the cat.c~t of Lak. 'Yletorla
('1.47 milllon).

* exploration of ,eothennal .era,. (Pha.. II, '1••
• 1111011).

* the C:reen Belt IIoYellllUlt ($110,000).

* coa.t.al aarlculture ('13.,000).

nIP'. re"lew of X.,.'. prolre•• In e..attift& ct rtlflcatlon
.11111ed out. the ..ecial suee... of _billal '. lroup. to
participat. in environm.ntal rehabilltation .ffort••



lAaot.ho

'fbis tiny (size of ltar-J1an4) lau410cked _tat.. in the
subtropical hi&blan4s of Southern Urica is perbaps a»re
s.verelT ero4e4 thaD auT comparable resion iD Africa ouuid. of
the Ethiopian M&h1an4s. At. the __ U- efforU b ccmtrol
erosion in Lesotho have been exert.e4 _inee colOll1al u.u. aud
ccmUnue now with iDt.emat.iODal &3sist.anc•• upec:ially throu&h
the World roo4 Pro&~. as vall .. USA.ID.

Bost. of Lesotho· B arable lands are in the lower 1.._. tfbida
have lost an ut.t.ate4 30 ceIlt.iaeten of soil an4 .... over
30,000 hect.ares have beeD dut.ro,..el by pl17ln& (I'lamaerr. 1979)

In 1986 USAID vas support.1D&:

* lancl ccmaervat.ion mel raD&. developaeat.•• '12
1I111ion, 7-,.ear project. bepu in 1980.

* l'orutat.iOD an4 wildlif...., __t. withia a lara-
rural development. ,nat.. 1980-88 •

* 4.velopaent of renewable -eru t.edaaolOli...seel
wood, 8\ID and wia4 ($3.3 alllion).

RDP vas NPPOrt.1D&:

* a pilot. .olar "-I"IY and biOS" project <"80,0900)

* streqt.benina of the .Jdrolocieal ..rviee <"",000)

* _illal feed. m4 fodd.r for drwaht rel1.f (~270.000)
(1IlOre t.o eame f~ WI? and WI!' docu _t.., ./12/.')
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Liberia occupies ~he buaid coastal .trip of w..~ Africa•

• 0 AID actiriU.. were plumed or undenra,. deal1D& with the
man&lement of natural resources or the enrilo....t.

UlmP was aupportiD&:

* development of na~ural. reaourc.. admini.traUcm (.1.0
aillion) •

* Ba1la&ement and lqi.lation for a va~er ruourcea
polic,. (.932.000).
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lladaaasear is the 1M)St. important of the islands in the Indian
OCean islands sub-reaion. The removned uniquene.. and
precarious .t.atus of its e4emic flora have attracte4
intemational attention. A .ational Conservation strateu bas
been prepared and adopte4 (in 198-\) by the SoYerDllel1t., and a
conference on its implementation took place in .o~, 1985.

Propose4 AID activiti.. in 1986 were s.v.ral:

* qroforutry trainins throush XCBAF and Iru.

* use of counterpart funds to support local or other
donor project.., ••a. Swi.s projects for (1) d-.cmstration aDd
trainiq in natural forast man&aement, Wut !ladas..car, and (2)
farm asroforastry.

* a RKDSO ..pn-.....-..t... of the rol. of a.reY,
fore.try aDd natural resource. in austalniq qrlcult.ure,
folIo,," by the te.tins of a f.., Intervention••

* aDalyses of potatlals for farm forestry/cOftServation
proj.ct., of the <turrent tralniq and support of extension
staff d..llq with forestry an4 soils.

* workshop to discu.s forestry/natural resource res.arch
issues.

AIDIW may finance a surny of solI eroslon and "setation that
would be adde4 on to a natural resourc.. Inventory, propos"
for Badasascar by the World Bank, In its "qricultural
Institutions II" project..

UllDP was supportin&:

* asslst.anc. te; t.he Depart.aent of bJ4roarapby and
oc.anosraph" in the Xnstitut••at.ional de ~ie et d.
Cart.olraphi. ('.6C,000), and other assistance to tbe Institute
('111,000).

* research and dev.lopment prolra for reD..bl. en• ....,
('200,OOQ).

* marine fish.ries d.v.lopment ('117,000).

* asrlculture and fr.shwat.er fisheries .eY81~t
('672,000).
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Other donors:

* Switzerland will lead a 1IIUlti-donor review of the
forestry sector in 1986, aa a follow on to the lAO Tropical
Foresta Action Pro&ramme.

* stren&~benin& of ~he infrastructure .~ the .ational
Oceanosraphic Research Center, and 1II&rine resource development
('895,000).



1Ialav1

lIalawi lie. ent.irely wit.hin t.he llUb-huDdd tropical uplands
llUb-region. It. .hares Lake Kalawi with neisbborlna Boz.-bique
an4 Tanzania.

USAID vas fun4ins .groforest.ry rese.reh, .. part. of • $1.
million agricultural rue.reb enen.ion project (612-0215) for
t.he perio4 1985-90. an4 .t.ill in the .tart-up phase.

UBDP vas supporUns:

* .tr8D&then1ns of hydrological .ervice. ($656.000).

* • national vater resourc.....ter plan (*~23.000).

* fore.try t.rainins ('128.000).

* .trengthening of the nat.ional meteorological ••rvic..
U~OO.OOO).
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IIall

OVer half '=!f Bali is in the hyper-arid Sahara, into whieh the
.iser River loops before flovin& south...~ into Bieer. CatUe
"raisins in this reslon ineludins the Sahelian zone boreS.nne
the Sahara, relies importantly on the 1I1ser's interior delta,
whieh has been prt)sressively dryin& up, jeapordizins the dry
season floodplain pas~ures as well as dr." down asrlculture and
fishins. 'lhis eomes at • time of inereasine eompetition aonc
farmers and herders for the delta's humid 80ils. Bany farmera
and pastoralists have moved southwards, some into Bameko.
Herders have eoneentrated in the more humid southern areas or
Bali, eorrespondins to a portion of the SUb-humid upland
SUb-resion as well as the adjaeent Semi-.rid resions, in ~he

latitude of Bamako.

In 1982 URSO was assisting in the pt:'epar.tion of • national
plan to eombat desertifieation.

Into the early 1980's, bloek forest plantations were beine
pursued, notably in a World Bank project. By 1985, this
approach had been .bandoned in favor of small scale vill.se
woodlots and asroforestry approaehes, supported by World Food
Programme, Canada. EEC, FAOlWorld Bank, FRe, It.l:,.
lIetherlands, Norway, and USAID.

AID i. presently supportinc:

* the extension of a livestoek production project
tctalline $14.0 million. Rause manasement is not a &peeifie
output of the projeet, however.

* reae.reh on semi-arid erops -- soqhum, 1Iillet and
cowpeas - Whieh was nearine eompletion .t the end of 1985.
Cost: $4.7 million.

* a three -y.ar fermins systems r••••rch with in ..li's
Institute of Rur.l Eeonomy. besun in 1985. Cost: $'.6 million.

* villase r.fore.tation in the Fifth ~.&ion ($3.6
million)

* res.ttlem.nt of 11,000 Kalians displ.e.d by the
lIan.nta1i Dam ('18.5 million).

* a '15.5 million. 10-y.ar forestry proj.et was 1ft the
start-up phase (Proj.ct 608-0235, For.stry Sector
D.v.lopment) • It i. de.isn.d t.o strensthen th. Kali.n Fore.t
S.rvice in the Fifth Resion.
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UIlDP in 1986 vas financins:

* development plannins of a zone rid of river bU.D4n...
($764.000).

* ouis development on the "salt route" ($1.4 million).

* Sroundvater resources development (since 1977. 116
million).

* strensthenins of aSroMteorololical and hJ4rolOSieal
services ($620.000).

* assis~ce for the procluction and _rtett1n& of catUe
($2.4 million); for cattle development in the vutern Sabd
(12.0 million). an4 for "support centera" for catU.
4evelopment ($1 •• million).

* ruett.lelle1lt. studies of people that vill be 418Plaee4
by the lIaIlantali d_ ($320.000).

* studies for devalopaant of fi.beries. bee-te.,ina. an4
ai.-icultural development on the COUbo plain.

PAO will lea4 a wulti-4onor revi_ of U-e forestry sector in
bli. as a follow on to the lAO "lropic~J. Porest. AcUoa
Pr°lr......
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llauritanl.

SbifUIl& saneS cSunes am! their encroachment. on 0.... and tOWlUl,
oYel'lrazin&, and salinat.ion of irr!.&.t.e4 Imds in the delt:.a of
the Senesal river are the essential envirowd8utal probl_ of
this n.tion, whieh has not been able to f d itself .ine. 1975
and exists by virtue of int.ernational lars .

The nation has • naUonal plan to combat. d..ert.ifieaUon.

StMden was supportin& • public e4t:eaUon prosram resar4in&
de.ert.ific.tion in 1985.

In 1982 DAlJIDA vas supportill& the p.::antin& of • sreenbelt
.round 1Iwakehott to buffer it from saneS and d,," t; other
sub.equent support. from Lut.hem World Reli.f.

EDF was support.ill& a sum .rabic reSeReration proj.ct in 1982.

In 1986 USAID supported:

* rural dam buildins and treatment of wat.rbom.
di•••••• ($8.9 ~llion)

* int.srat.eS dev.lopment of 0.... in .out.h.rn "urit~ia
($6.0 million).

* ...11 .c.le irris.tion .lons Senes.l River ('460,000)

* .sricultur.l r ••••rch in xa.di and rel.t.d .upport.
.t.ructur•• ('3.8 million).

In 1986 U1IDP was INpportins:

* dun••t.biliz.tion ($3.0 aillion)

* ..11 rep.ir ('1.0 million)and ••rth ct_ con.t.ruction
($1.5 million, .inc. 19~1).

* sroundwat.r d.velopment ('380,000) and vell op.r.tion
('.85,000)

* .trenst.henins of .srometeorolosical and bJdrololic.l
.ervic.~. ('1.2 million).

IUCI wa. • ••i.tins in th. prep.~.tion of • plan to conserve
• ndam1c flora and faun.. Other non-so"ernMlltal oraaniaatlon
activit,. includ.d OJPAK'. support of fuel efficient .to....
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aEP makes special waent.ion of the role of loeal reliSious
l ••ders in th. conaervaUan of forest. reserves, and the
sipdfieanc. of local cust.OIBUT authoriU.. in this resud.
Abo DOt.ed is the surprisin& recovery of local flora &Dc! anJ _ 1

speci.. in the sreell belt. area around .oualtchot.t., due to its
protect.ion froa sraziD& (lmBP, 1985, p. 6ti).
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IIonabique

Bxeep~ for iu arid southern coastal plaiD. lIozaabique au
within the sub-humid ~ropical uplands sub-res1on.

CUrnnU,.. USAID bas no procram in this coun~. altboaJ&b there
is an American 1:IIb...,. •

In 1986 lJlO)P was SUPPOrUn&:

* ..tablisbmen~ of • wa~er resourc.. iMUtute ('2.17
aillion)

* natural resourees surve,. and land evaluaUon ('3.0
aillion)

* brine fi.heries development and tra1n1.D& ('5.0
aillion)

* trypanosomiasis and tse-ta. fl,. con~l ('680.000)

* forestry eosin••rillS dep.rtmen~. ".cult,. of A&1:'OIloay
('1. .laillion)

* forestry d.Yelopmen~ an4 fore.~ indu.tri.. product!OIl
('3.0 million)
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W!&er

All of ti.&er li.. within the ariel aDd aeai-ariel 8Ub-re&lon.
1Ioat of Wiler'. territorJ' is in the Sehara el..ert. W!&er
suffers f~ a.".re d...rtificatlon over -.sch of lts brriurr.
ru--altiD& .frca the 1LZaievecS cutUns. sruin& an4 browsl1a&
duriD& t.btl 10111 elroupt. salinizaUon baa affected areas alons
the W!ser river .. well .. 0..... Linstoc:k rala1D& aIl4
f llherl.. appear u be in a slow deCline. '%be phJ'al~al
envitoaatlDt ia 8UfferiD& frca .,rea4iD& d...rUfl~aUOD;
p..tures are ta1dns 10l1ler to re-eltablish ~el... after
Iraz1q whil. fallow perl04 for cultivated loll. ba". been
re4uced. ~rt.bel... ill J'Ur8 of adequate ralDfall, i.e.
1985, Wls.r can feed It.self and eYeD produc. a surplus.

Wller has amlOUIlce4 a aajor cOllllit.Mnt to ccabat
el...rUfl~aUon (asal_t t.o Jlara4i). IUCII baa laitiated the
planniD& proe..a for a national ~0D8U"V'&tlon ItratllS1 1D Wiser.

USAID projects In \ .cent ,.ars ..". incluele4 aupport for
forutrr asroforutrJ', &Dc! landule plaDD'ns, but all ~e
actlviUe. are belq tera1Dated ~ De~. 1987. -.nae nault. and
techDoloCl.. developed rill be lDcorporated In varioua other
projectl ill ttl. portfolio.

'1'he Wicor all.ion'. baa drafted a new d.velopment .trateu tbat
rill support irricate4 &&rl~ulture (for" 4roua"t-proofi....',
qricultural re••~h ami npport to lKal de..lopMllt.
eroupillla, and .tren&t.heft1D& iutltutlcmal capacltr for pollcr
analr.l., plamdlll and MDaI-.Dt. The al••loa aln lnted. to
ensac. ~cmt.ract .taff vort1n& on Yarlou. other project. to
a••i.t the .ational Foreat aenlce to dnelop a utloaal.
• trat.., for anti-de••rUflcatlon.

III 191' USAID project. iIl"lYi.. natural resourc......:

* forutE'J and land u.. ,1amlDa, a 7 ,..r IJ••' all11_
proj••t to .. temi._ted 1. 1987. a••lta fna tM o.ea.el'o41
raftle ...., __t .ite ha.. ,le14ed ... lulpta _ tM aodal
ail4 ecoloslcal ....ct. of naae reMblllta'l_.

* aerlcultural proauction support ,roJect, a 11••7
.1111_ project that It. to .trenatta_ the aW.tlT of ..ral
De".lopMftt and It. warl e"lc.. aD4 ....a\l..

* refomtatloa tra1al", 1ft t_ l'\Iral t~alft1a& c_'eN.
a. a cOllPOll-t. of the .1_, "'artMftt. Deftl~t 'l'Oject.
The center. ,~t... ~\Iad _ltl-faeet.t...e..1.,•.lIIt.
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"17 Peace Corps volunteers ware anbt!n& in
qroforesUy aud villqe woocUots in 1985.

'* usist.aDce t.o the Biser Basin Authorit7 t.o plan and
idenUfy projects for development in the river basin, be1D&
pbased out. early because of Riser &overament.'s iDability to
comply with condition precedent of .t.aff salari...

'* iRte&rat.ed livest.ock pro4uct.ion <$5.0 aillioa.), that.
was to yield a ranee wpnaseaent plan, lnclu4iD& re-ne4lD& and
conservation. Drou&ht has undercut. the project, which is 'be1D&
pbased out. (Verify with AID/Wi&er)

European aud UB asendes ware supportins a variety of
anU-4esertificaUon am! forastr,. efforts:

'* sand dun. st.abilization - DemDark t.brou&h FAC,
Church World Service

'* qrofore.t.r,. and villa&_ foreatr,., winc!brealta 
Wetherlands, ROlWaY, Sweden, France, catholic a.lief Service,
CARB.

* instltut.iOllal support arad .trencthen1.n& to the foreat.
aervice -- France, World Bank, rtlQ

UJIDP va. supportins:

* an extenslon of the Acacia al1~14a res.eration
project ln Do••o.

* aand clune sta)ilizatlon aroun4 Bilaa <perhapa s_ ..
Denmark' a projKt aboft) U1 •• millicm)

* aol1. mappins ('3.1 millicm since 197.)

* .be1terhe1t. p1antins. around Tahoua ($.10,000)

* l"'41ra1 watar au.,l, d."e1op1Wt£t ($1.1 111111.)

* re••anh ..4 trainiq fer aarleultural u.l_ts 1ft
tha Sahelian zone ($2.0 mllll~).

•
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Wileria i. not an AID counUy, botMver AID does aupptlrt
raearch at the IDtemaUOD&1 XnsUtute of 'rropical Aariculture
in Ibac!an, where SrouncS-bre.kh" ~earch in alley cropp!.D& !au
been pursued o".r the lut 6 ,.an. .

Wileria'. territory~ three su~r8liem.: west Afric:m
humic! cout.al lowland., sub-bua1d t.rc9ical uplacs.. and the
.ea1-arid portion of the &riel and ~-..rid tropic. SU~resiOD•

AnU-de••rtificaUOIl project. are ....ral••'.'ftC to ..tabli.h
voocllou at ".ri0U8 .cal.. , and .heltarbelu.

I'oratr,- projecu el....:-e include:

* World Bank loana for indu.trial plantatiem.

* technical .. woeati..l train1n& supported by .....k
and World Bank.

* RDP technical a••i.tance ill forat wna,~t aacl
wood utilization.

UllDP W&II al.o supportinc:

* art••anal anel in.bore fi.heri.. ele..lop••nt ('2.6
aillion)

* ranse .-naa~t ill Sokoto ('321,000)

* d...lopaent of a fomt ....._t eapabiU,ty (13.0
aillion) •

* li...tock d.".lo,-.t in anaina reaern. (h.'
aillion)

* ele..lop8llt of a ftatl.al eartb relMNft.. data ...
for .oil con••rvat1on ... landu•• ,lannina ('220,000)

* ••tab11.'-" of ,...... facll1ti.. fOC' e......ti_
anel utllizaticm of horticultural ,et"lllPla. ('.3. ,000) •

31



Jlwan4a liea enUrel,. in a porUon of the East African Bi&hlands
sub-re&ion. It is one of the most densel,. populated naUona in
Africa (ave 265 persons/sq b). &ri4 1s esp_dall,. threatened b,.
land 4esradaUon from a combination of over-culUvaUcm and
easil,. eroded steep soils.

USAID is supportins:

* asroforestry activities. carried out as part of the
Eneru- Xnitiatives for Africa project. centered in .drob!.

* a re&ional assessment of natural resources and
environmental man_&ement probl-.s, in Ruheqeri... a final
activit,. under the Environmental Trainill& and Banasement in
Africa project (approximatel,. '9090.000 in two phases).

* research on soil fertilit,. maintenance... a
sub-project of the '15.8 million Fandns spt.. Impro".....t
project.

* pon4 qriculture (Fish CUlture project. '2."5 million).

* one time .amplin& of soil ero.ioft rate. at 100 .ite••
a. part of the fir.t national a&ricultural surve,. (Bwanda
qricultural Survey and Anal,..is project. '3.67 million).

URDP i. support.ins various mineral surveys. a. ..11 .. wort to
t.ap methane sas in Late Itivu.

World Bant 1. fundinc a forestr,. project affectine the Qlsbwati
.atlonal Fore.t..

luropean donor. are active:

* .elelan i. undert.atins a 1:50,000 topo&rapbic .."in,.

* France ls canyina out. a .011. 811m, In the lUhen,eri
Prefecture. usin& new 1:20.000 aerial pboto,rapbJ.

* Switzerland is fundine technical a.slstance in
forest.ry and a&rofore.try.

* CTZ recentl,. en4ed a seven ,.ar project to develop
a,roforest.r, systems in the blehland. (l)abls1ndu). the Project
qropastoral. It. 11 no" helne evaluated a4 a final report il
In preparation.
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·on-sovernaental orsanizaUons are also acU.e.

* World lIUcUife lUnd supports research on &orill_ in
the Pare d.. Yolcms.

* GARB 1. supportiD& villas_ forutaUon and vaterabed
forutaUon.

* bench terracin& and related asricultural
1ntensifi~.t.ion is bein& supported on a _11 scale by a
reliSious order f~ JIe1&ian•
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Senecal

Lilte other Sahelia couuu-ies. Sene&al bas developed a Plan of
Act.ion to Combat. DesertificaUon. it was recent.l,. evaluat.ecS
for the \l(\rld COIIIIIlission on Environment and Developlll8llt in
Geneva b,. the Ecole Bationale d' Economie Appliquee, of Dakar
(DU.. 1985).

Senecal's perfot'WAle8 in achievin& the coal's of the 27
recommendat.ions of the V.B. Conference on Desertification'.
Act.ion Procramme vas found wantins. This is consist.ent. wit.h
worldwide findiDls t.en yean. aft.er the conference. Senecal's
plan to combat. desertificat.ion, which vas to have been produced
by a COIIlIIlitt.ee set. up in 1981. vas based upon man,. unconnected
sectoral approaches.

Also various other cOllllllit.tees, a master plan for forestry
development. and a major nat.ional conference on combatt.1Dl
desertification have lacked coherence. The recent (1984)
formatlon of a llinistry of Bature Protection. which includes
forestry and soil conservat.ion as well as parks manac..-nt i. a
step forward.

This level of attention vas sorel,. needed both to aeal with the
cravity of natural resources decradation in Senecal and t.o
coordinate donor 8Upport. In 1986. twenty three donors were
8Upport.ina forestry projects in Senecal, totallinc ov.r '53
million in value.

In 1985. IVa initiat.d the preparation of • Batlonal
Conserv.tion Stratecy. and of a r.cional pilot project for the
.tratecy. workinc with the lIinistry of .atuN Prot.ction.

USAID activiti.s in 1986 relat.d to natural resources included:

* compl.ted n.tional 8Urvey of natural resource••
consistinc of 1:250.000 map••nd .ccompanyinc monocrapbs of
landus. and velttation, soils. croundwater. ,eomorpbolo,,. ('2.0
million) (public~tl~n in .tlas format of l~t.d circulation)

* support to Afric.re for villac. woodlots ('400.000)

* d.c.ntr.lized farminc syst.. r ••••rch. ,a., million
durinc 1981-1990.

* initiation of 5-,.••r. '8.0 million project to .upport
a,rofor••try and r.1.ted and land raSeD.ration actions.
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Sixt.een Peace Corps volunt.eers were wor1d.n& on villas_ forestry
and asrofore..4It.ry in 1985.

PL 480 supported reforestaUon, dune .tabilizaUon and
renewable eneru development. underway 4ur1D& the ear17 1980'.
bas been t.endnat.ed, and a planned ••cond pbu., of an urban
fuelv004 plantation (Bandia forest) vas canca11,.cS foUoviD& a
na&aUve recoaaendaUon from th. Phase X .valuation.

Several Sahel .8sional projects were bei1\& executed in part in
Senesal - support to t.he OIIVS (the Senesal River Buin
Development Authority), qric:ult.ural r ••earch for the OIIYS, and
a .tud1 of sroundwater in the Sen.sal Riv.r buin and the
po••ible impacts on it from the llanat.ali 0-.

In 1986 UlDP was npporU1\& the followilll:

* support to t.he OIlYS .at.ional COIIIdt.t.. in Seae.al

* dun. .t.abiliz.Uon Dear vee8t.ble s.r4ea11l1 areu
(*850,000)

* for••try t.raini1\& (*'00,000)

* invent.orr of forest.. in C••aman,.... and Sen.lal
Oriental, and manai--t. of .t.at.e fore::iu ($590,000)

* .t.renst.henin. of qromet..orololical ••rvic. ($945,000).

rore.t.ry and rel.t.ed act.ivit.ie. were beilll supported b1
numerous OBCD member.:

* ••therland., rinland, aw.den, and .olVa1 support.ed
variou. c~itJ fore.tat.ion effort. tbroulh FAO and uno
Tru.t IUDd••

* nc was financin& fore.tation with Sua ara'blc arounct
well polnt.., delraded froa exc•••ive c.tt.l. concentration.. aft«!
flrebre.k. of ca.hew tr... iD the slne SelO1m.

* Sw1tzerland supported fore.trr traini", ln .outhem I.e.al
(Zipinchor).

* Canada was financl1\& dive~e fore.try rel.tees
activltie.: communit1 fore.trr n••r Podor. for••t flre
,rwention••and dun••tabUiz.U,on. and a••l.tance 1ft fore.t
invent.orr .nd _na&~t..

-.nl. inveat.orl•• and man.I~t. proj.ct. were uncIelVa1 '-,.
rr.nce (r••••rch). FAO (1IOftltorlnl and surve,..). and M1l.S~t
for su.t.ained product.ion (FAa, at. ..t.l, a fOl'Mr AID proJ.ct).
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Sierra Leone

US~:D had not activities underway in 1986 concerned with
natural resources and the environment.

This small country is enUrely within the West African humid
coastal lowlands.

IVCIJ vas supportin& the preparation of a ITationa! Conservation
StratlelY·
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Somalia

Arid Somalia is suited mainy for livestock raisins -- .5~ of
the territory is srazed -- except in the extreme .wthwut
where some dryland, and in the future, irris.ted farm1.n&, are
exist. . UBBP reports th.t virtually all of th. lrazin& land baa
been overstocked and oveqrazed. Wood cutUna baa depl.ted
woody vesetation n.ar towns. Sovinl sand dun.s endan&.r
coastal towns.

USAID in 1986 was supporUna:

* $11.1 million towards a multi-donor'.sricultural
development .ffort of the Bay Resion (where).

* ranseland dev.lopment.... six-y••r, $19.2 million,
Iallti-donor "central ran&eland development" project, basun in
1979, whose purpose is to initiate a ran&e 1Iian.sement prosr..
in tbe centr.l resion of the country by meana of ~.rainina,

technlc.l •••i.t.nce, water d.v.lopmell.t, and ouier support.
Ranse monitorins, sruina trial., surv.ya, and v.riou.
man.sement .cb.... and •••oci.t.d .ocial oqaniz.tion were to
be carried out (otber donor. - World Bank, II'AD and PllC).

* sroundvater development aimed .t dev.lopine • national
water re.ourc.s development prosr_, throusb surYeJ1l, water
exploit.tion, tr.inins, and in.titution. buildiq. 66 livutock
wells .re planned. (r.d fl.S -- .ee ev.lu.tiona, report.
reoutcome)

* forest.tion in the environs of refusee camp., execut.ed
throuSb Pvo•• ($6.0 million)

* lIa.t.r plan for tb. dev.lopment of t.be Juba Riv.r
Valley ($5.25 million) to be complet.d in 1986.

Al.o in tbe nortb, USAID h•• joined witb tb. Kuwait lUnd for
Ar.b Iconomic Development. to develop r.nlel.nd., t.hroulb
re.erve ••t.bli.bment., well drillina, fodder product.lon. and
deaon.tr.tion., and t.rainins (2-ye.r .cbool•••t. up). nIP
judse. tbi. project. t.o be succe••ful.

Soil aneS water con.en.tion support in the lloru.v..t. va. belun
by tb. WorleS Bank in 1977 aneS va. in it••econeS ph••••
involvina cont.our buneS•• and sully .ro.lon control in an entire
wat.er.beeS.

UlDP supporteeS &roundvat.r surv.y••neS eS.v.lopment., inclueSins
in.titution.l .t.renstbenina, in \.n. 1970'.. CUrrent.ly. tbe
UlDP prolr.... in Somali. illclu~e.:
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'* sten&thening and intensification of coa.tal sand dUDe
fixation activities ($2.6 million).

'* rehabilitation and use of rural vater reservoirs
($800,000).

'* establishment cf a national vater centre ('620,000).

'* fisberies development ($4.1 million).

'* peri-urban fuelwood plantations planniD& ($109,000).

Various donors were supporting anti-4esertification work in
1982/83:

'* stabilization of coastal sand dunes (Denmark, Africare)

'* rural and ~fulee camp forestation (ftG, .etherlmeSs,
Church World Service, CARE, Inter-Church Response for the Hom
of Africa, lIennonite Central Committee)

Traininl in wildlife ~alement was been supported b~ the U.K.

UBKP reports that sand dune stabilization projects have been
quite successful, from the standpoint of community involvemant
and species used (UBBP. 1986. p. 79).
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SUdan

SUdan's .normous t.rritory extends from the Libyan desert south
through the Sahel into Uta sUb-humid trot-ical uplands of the
Southern Provinces through which puses the ~'udd or interior
delta of the White 8il.. .

Ul fol"lll8 of d..ertification afflict SUdan. Th... are be1ns
surveygd, researched and their solutions Bought. Sudan va. one
of the first countri.. of the r.gion to fonul.t. an
anti-4..ertific.tion program (DICABP) in 1976. when USAID
ra8Ulll8cS it. program.

USAXD spon.ored a 8Urve~ of Sudan's natural r ••ourc.. probl...
in 198_, conducted by SUdane•• scisnUsts .t the Univ.rsity of
lChart.oum's In.titute of Environmental Studi.. (Preu•••~t
of nabar.l re8ourc.. i.su•• in SUdan 1983. U. of IChartOUlll and
Clark Univ.rsit~.

In. 1986 USAID va. supporting or bad recentl~ supported:

* the dev.lopment of rural renevabl. en.rg~ t.cbnoloCi••
('•• 6 million).

* divers. .tudi.. and r ••••rch on re.ourc. • ••••sment
and de••rtific.tion. through the Invircmment..l Tr.in!n& and
lIan.g__t. Project, c.rriecS out t.hrough the Univer.it~. of
lCh.rtoum'. In.tit.ut.e for Bnvircmment..l Studiea. with Cl.rk
Univ.r.ity.

* numerous vill.g. for••tation proj.ct. throuCh PVO'.
(CARl. Church World Servic••

* re•••rch on n.t.ive l.sum1nou. tr•••• throush the ne'.
BOSTID.

* surveillance oi ~chi.t.o.om1a.i. in the aezir••c~.
an '8 ••8 million. 10-~••r proj.ct ext.ndins to 1991.

* re-••t..bi.l8ent. of SUdl .r.bic plant.tion. ('500,000.
compl.t.d).

UlDP va. supportins or had r.cently supported:

* wat.r ..na,.ment r ••••rch ('2.6 million)

* product.ion of fu.l briqu•.tt•• and laproved cookina
.t.ov•• ('700,000).



* fisheries development in the SUd4 (1.0 million)

* re-.tocldng of the pam arabic belt ($1.5 million)

* management of grazing resources around permanent vater
supplies ($910,000).

~ shelterbelts, northern region ($1.2 million)

* irrigation scheme rehabilitation ($.00,000)

* regional drought rehabilitation strategie. ($153,000)

* stengthenins meteorological department ($190,000).

Other donors' support included:

* World Bank fundecS research on dry land farming s~t..
in the de&ra4e4 an4 4rough afflicted we.tern provine.., an4 a
We.tem Savannah Project that sought to reconcile landu.e
conflict. between nomadic herders and farmers encroaching onto
4ry .eaBon range areas, e8Pecially through innovations in
grazing and mana&ement.

* research on ...qu:\te (Prosopis juliflora). supported
by IDRe.

* grazing re.ource. manag_ent around water hole. (OSO).

* Shelterbelt establishment to protect farmland. (Church
World Service).

* Re-stoc1cing of the pam arabic belt (.etherlmd.,
Finland).

* village fuelwood lotQ (FAO for the ••therland.).

* rehabilitation of Khartoum'. green belt (Finland).

Various project. 1n the sub-humid Southem Provine,., inelud1q
the building of the north-.outh canal throulh the SUdd, baye
been su.pended becau.e of the civil war •
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nia aaall Dation ia locat.ed at. t.he northern e4&e of the
aubtropieal hi&hlanu of aouthern Africa. It baa a variet.y of
climat.es controlled by elevation effects on temperaturaa •

. In 1986 AID vu aupportin& land conservation -.urea (Project
645-0068. '3.0 lIillion). includins terrac... lru••t.rip••
d.... canal. an4 diversions.

UllDP wu aupportin&:

'JIl trai"'''1 in vat.er resource. man&&__t..

USAID projects ill '!anzania are beiDa phued out. and t.he ai.alon
.....1 be clo.ed ill 1986.

Port-iona of '!an&ania are t.ropical hi&hland, inclu4ina the f.-4
Kount nU.unjaro. but. -.o.t. of the count.r, ia divided about
equally bet.... arid and a.m.-arid t.ropica (..atem Yan&ania t.o
the coaat.) and aub-buaid t.ropical upland.).

USAID aupport.ed durina 1980-84:

'JIl an Operat.ional Prolra Crant to Lut.heran World .elief
for blproV-.lt. of vil1ale water supplie. and related _11
acale irri&at.iOll. DUraeriea and veaat.able/fruit. lar4.
($500.000).

'JIl aoil conaervation,lahdu.e planninc and catc~t

devel~t. in 15 catchments ($590.000).
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'%010

'fbi. 11II&11 neilhbor of Ghana spans t.M buIlid e~~tal lovlancSa
and the sub-humid tropieal uplands •

• 0 present or planned USA1D aeUriUes 4eal with the nat.ural
resources or the environment. .

UIlDP has supported sroundvater surveys an4 4evelopaent. in '%010 •

In 1986 UllDP was support.in&:

* water manasement. strateu, phue I ($2.2 aillion).

* .oil eon••rvation and .aDasement ($136,000)

* reforestation in north '%010 ($1.1 aillion).

A ••tional Cons.rvat.ion strateu was in preparation with IUeB
support.



U&an4a

A ••tiona! Couervation strat.au wu in preparation ira 1986.
wit.h IUCII support..
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zaire's natural resources management problems are virtuall,.
~ose of the humid equatorial lowlands, described in ~.

attached bacqround document.

USAID has supported ~e preparaUon of a Phase XI (field
reconnaissance) environmental profile in 'Zaire, publisMd in
Enclish French.

Xn 1986 USAID planned to support fisheries development in the
Central Shaba region, within the context. of an agricultural
development project. 80 other activities were underway or
planned by AID havins to do with natural resources or
environmental management.

UIlDP was supporting:

* training in remote sensing ($164,000)

* planning mission for a program to assist forut and
wildlife management sectors ($555,000).

* strengthening of the national fiaheri.s office and
improvement of artesanal fisheries ($1.5 million).

* fisheries development ($291,000).

Canada's ClDA will l.ad a multi-donor review of the fore.try
sector in 1986, as a follow on to the FAO Tropical Pore.ts
Action Programme.
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%Dbia

zambia lin almost enUrelJ in the wb-bum14 tropical uplancSa
sub-resion•

A.t present AD) supports no activiUes concerned with natural
resources or the envircmaent.

UJlDP vas supportin& in 1986:

* pilot fiab culture project ($1.48 1Il111ion).

With DJCII support, a ••tional Conservation strat.U' baa been
prepare4 an4 published.
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UHDP was supporting:

***

7-21-86

**
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*

Ind Inventory

*****

* strengthening of fore.try training <'775,000).

The northern t.hird of Zimbabwe lies in the sub-bumid t.ropical
uplands sub-region". To the south decreasing rainfall places
the rest. of Zimbabwe in t.he arid and semi-arid t.ropical
sub-region, alt.hough temperatures are lover than in the Sahel.

USAID has supported:

* a broad effort. t.o up-grade scientific and t.eChnical
capabilities, of which remote sensing and meteorology were
identified critical areas. (Science and ~echnology Cooperation
grant, $750,000, 'SO-83).

* medium size dam. in Katabeleland <$340,000).

Ro present or planned AID activities deal with natural
resources or the environment.

Staff from Rodale's International llesearch Center (Bmmaus, PAl
visited Zimbabwe in 1985, and on the basis of work done t.here
and earlier in Tanzania proposed to AID/Washington's PPC the
compilation and editing for publication of cases of agriculture
in Africa based on regenerative technologies, especially with
respect to soils productivity. A small grant <$55,000) was
awarded for the worle.

lUCK has supported the preparation of a Rational Conservation
Strategy, completed but not yet published.

* conference on implementation of a national
cc;•.l.ervation strategy in Zimbabwe (in 1985) ($.0,000).

* technical assistance in remote sensing applications
for landuse, inventory and rural di•••ter monitorin& ('350,000)

* rehabilitation of meteorolo&ical service. ('1.7
million)

*
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Introduction

Projects. programs and initiatives underway among various
inter-national. multilateral organizations are reviewed here.
Only summary reporting is presented. Hore detailed examination
will be appropriate in phases of the planning process when
issues. still being profiled and potential actions. not yet
determined. are compared to on-going work among multilaterals.
bilaterals. PVO's and. of course. AID.

A few general statements on the findings are appropriate.

Important work in progress by the agencies surveyed will make
significant contributions to our understanding of natural
resource and their management in Africa:

* Surveys of groundwater supplies(EDF financed) in West
Africa.

* Survey of present vegetative cover in Africa -
thisfirst continent-wide survey(FAO with French technical
inputs)has been commissioned by FAO in the process of
preparing a report. for presentation in September on
agriculture. forestry. and fisheries in Africa.

* Analysis and development of policy instrements
supportive of natural resources rehabilitation. management and
sustainable development (World Bank).

* Digitized mapping (GIS) using 1 km cells of land
degradation hazards in Africa. (FAO and UNEP are supporting
this work. which is in progress and being perfected after
initial problems.)

* Country studies. at the 1:1.000.000 scale. of
Kenya.Ethiopia and Mozambique of population supporting
capacities. as a follow-on to the completed continent-wide
1:25.000.000 map of population supporting capacities in
Africa(FAO and UNOP). .

These various international efforts are of direct
importance to planned and future AID initiative. in Africa.Por
example. World Bank. PAO. and IUCN initiative. to undertake
country-wide planning studies of natural r ••ourc•• and tb.
environment bear directly on AID interest in undertaking Pba••
11 Environmental Profiles(as well as agricultural .ector
assessments and analyses of agricultural polici•• ).
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In general. work on forestry is greater and better
reported. and more clearly evident. than is work on water
resources manaqment or on soils. wildlife and genetic
resources.

PAO

This review of FAO's work in Africa touches on 60me but not all
of the organization's programs. In particular. work at the
individual country level on soil mapping and soil conservation
has not been completely surveyed yet. Most actual soil
conservation and watershed treatment work has been carried out
through the World Food Programme during the pas't ten years.
Reviews of WPP forestry and soil are reported but haven't been
seen yet.

Reviews of pre.ent vegetation and th. lan4 r ••ource ba••

These reviews are being prepared for a -Report on
Agriculture. Forestry. and Fisheries Strategy for AFrica-. It
is to be presented by FAO in September. 1986. in Brazzaville.
at the biennial African regional con?ference. The coor4inator
of the report is Mr. Norse.

A map of present vegetation. has been contracte4 by FAO to
a French group(SCET?). It will be base4 on satellite iaagery
an4 other sources. Copies of existing aapping material are
being sent to S&T/FENR by Mr. J.P. Lanly. director of FAO·.
Forest Resources Division. Accor4ing to Mr. Lanly. Bnviron.ent
Canada ia alao assisting with su..arization and coaputerization
for aap display of the infor.ation.

Also. a review of soil conservation an4 the lan4 r••ource
base in general was commissioned for the above report. It i.
being prepared by a consultant. Martin Brunt.

Tropical Porestry Action Plan. PAO. 1985. (Coaaitt.e on
Forest Develop.ent in the Tropics). 159 p.

The Coamittee represents 45 countrie.: it had PAO .et up
ad hoc groups to 4evelop action propo.al. for five priority
areas:
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1. forestry in land use
2. forest-based industrial development.
3. fuelwood and energy
4. conservation of tropical forest ecosystems
5. institutions

WRI investment profiles. from WRIls "Tropical Forests: a
Call for Action" are included in the reportls Annex. under
slightly different headings than those noted above. but
accepted by FAO as corresponding to "four specific fields
related to the
priority areas selected by the Committee". namely:

1. rehabilitation of upland watersheds and semi-arid
lewlands. corresponding to "l. forestry in land use".

2. forest management for industrial uses.corresponding to
" foreD~-based industrial development".

3. fuelwood and agroforestry. corresponding to II fuelwood
and energy".

4. conservation of forest ecosystems. corresponding to
"conservation of tropical forest ecosystems".

There is. however. little congruence between WRIls
investment plan and the FAO Committee recommendations.

Of special note is FAOls classification of "ecological and
socio-ec~nomic situations" for priority *1 Porestry in Land Use:

(1) Densely populated highlands
(2) Densely populated flood plains. coastal areas and

islands
(3) Arid and semi-arid lan~s
(4) Lowland humid tropical forests with high population

pressure
(5) Lowland humid tropical forests with low population

press'c1re.

The report lacks a map that depicts these divisions
geographically. however. they are easily identified.
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Follow-up action to the PAO Plan is taking the form of
mUlti-donor forestry sector reviews. which in Africa will
be carried out in the .following countries:

The Xenya study. being done by PAO. was to be pre.ented in
draft to Xenyan planners in aid-1986. Tbe .tudie. of Btbopi.
and Mozambique should be coapieted in 1988. under UNDP
auspices.

Botswaca
Ivory Coast
Madagascar
Burkina Paso
Ethiopia
Niger
Somalia

1987:

Cameroon
Ghana
Guinea
Kenya
Mali
Tanzania
Zaire

1986:

Three case studies of potential population supporting
capacities

Kenya. Ethiopia and Mozambique are the subjects of
national studies of potential population supporting capacities.
The work is an extension and further elaboration of the
methodology used worldwide. developed for UNFPA by PAO and the
International Institute for Applied Systems Analysis.

In addition to the crop potential factors used in the
earlier more general agro-eological analysis. the country
studies take into account rainfall variability. tie-tie
infested areas. present and projected cash crop areas and
present and projected irrigated surfaces.

An improved model of the Universal Soil Loss Equation.
using 7 slope classes. is also being employed. Soil erosion
hazards will be analyzed in terms of erosivity(or auaceptibilty
to erosion) and their ability to sustain erosion
10sses(sensivitity).Map scale is 1:1.000.000. A coaputeriz~d
geographic inforaation system will be used for spatial
comparisons of statistical data and re.ource
inforaation(landuse. land capability. rainfall variability)
related to crop potentials.



World Pood Programme

This programme has directly supported soil conservation,
forestation and combination of both for achieving watershed
conservation and run-off control. It has undoubtedly been the
single most important conservation programme 'in Africa if one
,uses the criterion of number of hectares affected.

Technical documentation available in AID of World Food
Programme work in soil conservation and watershed managment is
very poor. There are no technical summaries in the Food for
Peace office • AID/Washington.

A review of WFP forestry work worldwide as of 1984 is avaiable
in S&T/FENR(Dan Deeley).however. It was carried out through the
Forestry Support Program, and entailed examination of
individual project documents. a cable to missions and a memo to
Food for Peace Officers requesting comments on the working
document.

In 1982 AlDis PL 480 contribution to WFP was financing $36
million worth of tree planting work, compared to $6 million
in AID bilateral projects. However. Africals generally weak
institutional capability resulted in a lower percentage of WFP
money spent on actual tree planting compared to Asia or Latin
America(17' versus 33_ and 25\. respectively).

IUFRO workshop on forestry researcb in tbe SSZ

Forestry research needs in the Sahelian/N. SUdanian Zone
or SSZ(200 to 800 mm and at least 6 dry months) were set at a
January, 1986 workshop held in Nairobi. Results will be
presented to donor nations.

Botswana, Burundi and Guinea Bissau participated along
with the nations of the geogaphically contiguous SSZ.

35 reearch proposals were presented. discussed. and
prioritized. African and donor participants agreed on
prioritizing:

• natural regeneration in silvopastoral ayatems
• genetic improvement of mUlti-purpose trees
• agroforestry research, especially concerning

browse species
the tree/agriculture interface
windbreaks
fuelwood
food from woody plants
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United Nations Sahelian Office(UNSO)

Mali
Mauritania
Niger
Nigeria
Senegal
Somalia
Sudan
Togo
Uganda
United Rep. of Tanzania

country participants strongly supported training.
extension and data dissemination networks.

Workshop proceedings are forthcoming.

Source: Feb. 2'1. 1986 memo from Ian G. Morison.
S&T/tQ~ to J.D. Sullivan. S&T/FENR. Trip report o~ the IUFRO
sponsored ~Research and Planning Workshop for Africa: Sahelian
and North SUdanian Zone(SSZ)" •.

Benin
Burkina Faso
Cameroon
Cape Verde
Chad
Djibouti
Ethiopia
Gambia
Ghana
Guinea
Guina-Bissau
Kenya

The semi-arid tropical countries of southern Africa are not
included.

UNSO was set up in 1973 to help the cou ntries of the
Western Sahel dedal with the drought. In 1982. UNSO was
expanded to assist . all the countries in the
SUdano-Sahelian region. Presently UNSO works with 22
countries:

URSOIS Strategy for Survival(UNSO. New York. no date)i. a
brochure type document that does not contain an .xplicit
strategy .tatement but in.tead lists ".ultidi.enslonal
.trategies aiaed at (1) recovery froa the drought and
alleviation of the effect. of future one.. (2) arre.ting an4
where possible. reversing the proc••s of de.ertification. (3)
attacking the root cau.e. and not only the con••quenc•• of
drought and desertification."

In 1983. UNSO commis.ioned Prof. Leonard B.rry of Clark
Vniver.ity to undertake an A•••••••Dt of D••ertification in
the Sudano-Iab.liaft ••gion: 11'.-11•• (Berry. L. 11••• Clark U.
andUNSO. 1.' p.).



GEMS

UNEP's Global Environmental Monitoring Programme has not yet
succeeded in monitoring land use and vegetation chang~c in
Africa. Small scale maps based on high resolution radi~.eter

sensing from NOAA weather satellites during the past five years
have not yielded accurate data on vegetative cover changea c

especially forest cover. The maps produced to date(in a
colorful brochure type pUblication) are not accurate.

UNEP's Desertification Control Programme Activity Centre

A recently distributed two volume report, "Desertification
Control in Africa: Actions and Directory of Institutions R (1985,
UNEP. 126 p.) gives the results of a special project begun in
1982 for "promotion of exchange of information and expertise on
desertification matters". The UN Sahel ian Office collaborated
in this survey of all the nations in Africa with problems of
desertification.

Volume I is a survey of available information and experience on
desertification control activities and technology during the
period 1978-1983. Bilateral as well as multilateral projects
are briefly described for each country. Non-governmental
organizations were not surveyed.

Volume II is a directory of institutions by country in the
Sudano-Sahelian region and in Eastern and Southern Africa. The
latter include Botswana, Lesotho, Madagascar. United Republic
of Tanzania, Zimbabwe, and Zambia.

Vol. II appears to be an especially valuable compendium.
containing details on institutional program•• activitie••
staff(including names) and capabilities.

World Bank

The Bank has had no over-all natural resource. strategy.
butthere were significant changes and initiative. taking place
in April. 1986. especially for Sub-Saharan Africa. In the
Operational Staff Division. a new office dealing with
environmental and natural resources surveys hal recently be.n
set up. The same division is undertaking a ••rie. of analy•••
and country natural resource asse.sments focu••ing on the
economics of natural resources management and cons.rvation. The
Bank is also proposing to assist all of Africa to up-grade
hydrological and meteorological data collection. The.e and
other initiatives are described next.
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Desertification response

Jean Gorse's(et all 1985 diagnosis and recommendations on
desertification in West Africa are "being incorporated in Bank
projects in the regionH(pers. comm. wi D. Pickering. senior
agricultural advisor). and in June. 1986. a workshop wa~ held
in Oslo. Norway. to present and discuss the finding with
Africans.

In the West African SSZ the Bank is abandoning forestry
projects per se(i.e. plantations) in favor of a aore integrated.

nmulti-sectoral. participatory. site-specific approach to
the better management of natural resources"

An example is a project in early stages of planning in Burkina
Faso. which focuses on "management of village lands H
(Amenagement des terroirs).

The economic benefits and costs of environmental externalities
are gaining validity in Bank analyses. In the Ivory Coast. a
management plan to be developed for the Parc National de la
Komoe will be justified entirely on the benefits from
externalities related to the park.

Reference: HDesertification in the Sahelian and SUdanian Zones
of West African. World Bank. 1985. 60 p. Personal communicatior
with Jean Gorse. Senior Forestry Advisor. West Africa. April.
1986.

Accelerated action prograaae concerning deforeltation in
Africa

In 1985. and accelerated action programme for 1987-89. with
four areas of activity was set forth:

agrofroestry and fuelwood
watershed rehabilitation
desertification
protection of ecosystems

The progra..e used the Ielulta of the above-.entioned PAO
committee on FOIest Development in the Tropici in addition to
past Bank fore.try and energy studies.

The background document contains a liating African atates
according to the type of forest Ie.ource proble. experienced.
however. no reference is given for aource .ateriala. An
appended list of staff papers is pIeau.ably the louree.
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Bconomics of Natural Resource. Manage.ent

A worldwide exercise is underway in the Bank to elaborate
modified costs:benefit analysis and policy instruments
supportive of or at least neutral to(as opposed to prejUdicial
to) mangement and conservation of natural resources. The effort
is centered in the office of Jeremy Warford. Economic Advisor.
in Projects Policy Department.

Certain analyses have already been undertaken(e.g. Sfeir
Younis' review on the economics of land conservation: land
others
will be initiated shortly(names of consultants in parens):

* natural resources degradation (N. MYers).

* policy incentives(subsidies. etc.)which are
environmentally damaging and the effect of a -netural" policy
stance.(R. Repetto)

* practical ways to carry out "pro-environmental" policy
interventions(D. JUlius).

* services currently avai.lable from the Bank's Natural
Resources Information Unit(J. Weber. H • H099. NASA)

* review of Bank experience in agricultural development in
terms of the handling of environmental externalities and long
term trade-offs. (D. Barnes)

Individual countries are being selected for national level
"resource/environment studies· somewhat similar to AID'. pha.e
11 environmental profiles. with an additional objective of
identifying "investment projects" aimed at rever.iDg
environmental degradation.In Africa a preliminary .election of
four countries haa been made: Sudan. Somalia. Ethiopia and
Kenya.

Sources: R. Goodland. World Bank and J. Warford. World Bank.
personal communications.

New office dealing vith natural re.ource and environaent
.urvey.

A fev Bonths ago this Office. a. yet un-na.ed. va••et up
by the Vice President in charge of the Operational Staff
Divi.ion. The office vill combine cartographic and re.ote
sensing capabilities in the bank. hitherto located in .eparate
Offices. It is planned to have thi. office carry out the
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country level studies of natural resources and the environment.
mentioned above. Analyses of the possible scope and functions
of the office were underway in late April.

Source: Roland Wood. IBRD. Tel. 477 6827. 4/23 telcom.

Batural Resources Mapping Index of ·OChocercaiasis· Bations.

Existing coverage of various kinds of natural
resource surveys is being reviewed and the coverage(not the
actual aapped information) ~ll be shown on index maps.
Mapped infor.ation being reviewed inclUdes: geology.
soils. land capability. landuse. forests range. disease
vector habitats/distribution and population•

Source. J. McKenna. World Bank.

Proposal to up-grade hydrological and .eteorological
foreca.ting.

The World Bank is preparing a propolal to render aore
accurate and timely existing forecasting services by ~tl11zing

BOAA's very high relolution radiometer satellites. up-grading
ground stations and improving extension lervices.

Yet to be reviewed are:

European Develop.ent Pund

We.t African groundwater .tudy.

Punded by the European Economic Coaaunity(EIC)
through the European Development Pund(BDP). thia atudy will be
portrayed on a 1:1.500.000 scale aap. It 1. being conducted by
Prench fir•• through the CIIH(Comite Inter-Africaine d'ltude.
Hydrauliques) in Bobo Dioulas.o. Burkina Pa.o.

I PAD

A Special Programme for Sub-Saharan African
Countries Affected by Drought and »••ertificatlon ha. been .et
up. designed to help .mall far.era ln the r.gioD overco•• the
effectl of prolonged drought and de.ertiflcatloft(Develo,••Dt
Poru. Vol. 16:2. March. 1986). 1300 .111ion 1. being rai.ed
for this effort.
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The Special Programme. ~hich was approved by U.S.
delegates at the U N Special Session on Africa in June. 1986.
has five parts:

1. Rehabilitation of the tradi~ional agricultural sector.
especially in production of food staples.

2. Foster research and extension of food crops.

3. Small scale water development and control proje~ts.

4. Agroforestry and environmental conservation.

5. Policy and institutional assistance in support of
small farmers.

A three-year. $300.000 million effort is targetted.

Since IFAD's beginning in 1978. however. there has not
been a special emphasis in Africa on countering the effects cf
desertification. gven though an increasing share of IFAD'B
resources went to Africa by 1985{52' of its total loan
commitments). In 1984. IFADls new projects in Africa were .with
the exception of Gambia. located in lowland humid tropical
nations(e.g. Liberia. Zaire. Sierra Leone) or tropical
highlands{e.g.Rwanda. Malawi). Only 11 new projects were
approved for Africa in 1984. due to reduced funding. In 1985
the total was

IUCRls Sahel Rehabilitation Initiative

In June. 1986. lUCH distributed its strategy for
environmental rehabilitation in the Sahel{The lUCN Sabel
Report)lt was prepared during February. 1985 - May. 1986. and
represents a major new initiative into the rehabilitation of
degraded areaB.

IUCR proposes a broad strategy. within which it outline.
action. it will undertake. The.e emphasize village level
aSBistance conceived as a network of ecodevelopment project••
to be implemented by NGO's and other partner organization••
IUCR proposes to provide service. in identifying and d••igning
ecodevelopment projects: providing technical support for the.:
Obtaining funds: monitoring and reporting: and strengthening
local and HGO capabilities to carry out environ.ental
rehabilitation projects. National and international level
actions of a coordinating and advocacy nature are also planned.
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ACColding to IUCHls Conselvation for Development Centre.
several "bridgingQ grants have been obtained in order to
prepare actions that would eventually be funded by different
donors or sources.

(l)NORAD grant to initiate additional national
conservation strategies in the dIOUght affected regions.

(2)CIDA gIant to prepale an NGO network for
ecodevelopment plojects. Two workshops will be held in
August. in East and West Africa to discuss with
"qualified" Noo's a number of topics: an information
service. and early walning system. and a permanent registry
of projects. .

National Con.ervation Strategi.. in Africa

The,e high level planning exelcises aim to implement the
World Conservation Strategy goals at the nation state level.

NCS's have been completed in Madagascar. Zambia and Zimbabwe.

NCS's wele underway in:

Botswana
Guinea-Bissau
Ivory Coast
Senegal
Sielra Leone
Togo
Uganda
Zaire

In addition. pilot projects in sustainable develop.ent are
being carried out in Senegal. Mali and Niger. The.e project are
designed to integrate conservation and development goal••

Species preservation and ecosystem conservation have been
important goals of IUCR's work in Africa. and continue to be.
Efforts cover a wide range: scientific re••arch. conference.,
data banks of species. guidelines. legal. and educational work.
Collaboration with FAO. UNBP and other donor. is co..onplace.
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Int~rDational Conferences

Three international conferences dealing directly or partly with
African problems of natural resources. desertification. etc.
Gf8 M8ntion8d D8Xt. Th8 U N Special Session on Africa outcome
is not summarized here. but the treatment was consistent to
that of the conferences treated below.

African Environmental Conference.

Held in December. 1985. in Cairo. with attendance of
African Environment Ministers and other governmental
officials from 41 African states. the conference resolved.
_mong other actions. to set up 150 model. self-reliant
villages in 50 African states. A $55 million fund will be set
up to under.rite the cost during the next five years.

Every two years the ministers will meet anew.

Four priority areas were identified: deserts and arid
lan~8, river an4 lake' basins, forests and wo04lands. and seas.

A programme was adopted to mobilize scientific
and technical resources in Africa to bring about sustainable
development:

* establish eight African networks of scientific and
technical institutions:

* set up national pilot projects of 150 villages and 30
pilot areas for rangeland and pasture development.

* establish mechanism for consolidating on-going
sub-regional cooperative ventures. particularly those
concerned with sustainable development and environemntally
sound management of deserts and woodlands.

Bonn Economic Summit

In September. 1985. the second meeting of the Group of
Experts on Aid to Africa took place.during the Bonn Economic
Summit. Their "Report by the Group of Experts on Aid to Africa
appointed by the Bonn Economic Summit"(Sept. 9, 1985 draft)
deals among other matters with the environmental problems in
Africa.

" ••• environmental degradation and food shortages must be
checked and reversedd."(Preface).

-15-
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the desertification
Countries(W.
U.K. and USA) and

•

" •• the destruction of the ecosystem by persistent drought and
evnironmental degradation" is singled out as a main cause
to Africa's crisis.

Assistance in raising food production must emphasize
the "formulation and implementation of agriculture and food
policies which woudl give priority to smallholder farmers.
partgiculary women. who produce the vast majority of su
bsistence food crops."

It calls for research on "measures. including reforestation.
to prevent further eDvirnaental degradation."

One section is devoted to desertification. An extensive list
of recommendations was set forth. A verbatim listing follows:

"In view of the complexity and gravity of
process. it is proposed that the summit
Ge~many. France. Canada. Italy. Japan.
the European Community should:

support and help to coordinate closely. the efforts made
to redress the problem at the initiative of the affected
African countries:

incorporate into all development programmes and
projects. where possible. components to safeguard and
improve the natural resource base:

support socio-economic research and establish the
best answers to questions such as land tenure. how to
mobilize rural communities activities related to combat
desertification: and how to avoid disincentives created by
prolonged food aid.

support action to mobilize local communities and to
allow them to tackle effectively at their level the problems
of environmental protection • including in particular by
reafforestation.

encourage and support the revision of foraal
education curricula GO that they better reflect the aerioulne••
of the environmental problem. as part of African countrie.
own efforts to make educatin more relevant to life in
their societies.

-16-



support the establishment of national networks between
governmental. non-governmental and private agencies to exchange
information on factors for combating desertification. act as
clearing houses. and stimulate faster and wider action. adapted
to the varied needs of different regions and commu nities.

support regional initiatives aimed at understanding the
factors affecting desert encroachment and spreading knowledge
of successful approaches to slowing it. This should include
support for disciplined. coordinated efforts in particular from
institutions like the intertropical network for research on
resistance against drought and from regional associations such
as the Comite inter-Etat de la Lutte contre la Secheresse dans
Ie Sahel(CILSS). the SADCC and the East Africa Djibouti group.
among others as well as support for other activities in the
field:

support activities undertaken by relevant multilateral
oragnizations such as the UNEP and FAO to assist national and
regional activities to combat desertification."

(end quote)

IGADD - Intergovernmental Group on Drought and Development

This newly formed coordinating group recently met in Addis
Ababa. Ethiopia to outline an agenda of actions. presented as
summary project ideas(US Dept. of State cable Addis 03840):

Desertification:

natural resources evaluations
reafforestation
regional training center for arid lands management

(Kenya)
strengthen Institute of Rangelands Rehabilitation
stengthen member countries' planning abilities
coordination of training and research
landuse research. evaluation. and extension activities

Water resources:

training in small scale irrigation
development of small scale irrigation
water harvesting
water resource mapping
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Agricultural research:

socio-economic studies of pastoralists
livestock.improvement
rangeland management
camel research
crop improvement
fisheries research
agroforestry research
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